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TRANSACTIONS 
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SOCIETY    OF    SCOTLAND. 


PRELIMINARY  NOTICE. 

Iff  accordance  with  the  long-established  practice  of  the  Society,  it 
is  the  duty  of  the  Directors  to  submit,  by  way  of  preliminary  notice 
to  the  first  number  of  each  new  volume  of  the  Transactions,  a  brief 
summary  of  the  Society's  progress  and  proceedings  during  the  two 
preceding  years,  and  they  have,  accordingly,  to  report  as  follows : — ? 
I.  Members. — The  constituency  continues  steadily  to  increase. 
In  1859  the  number  of  members  was  3658 ;  it  is  now  3941. 

It  Finance — The  position  of  the  Society  is  also  prosperous 
in  this  department.  In  January  1859,  the  funds  amounted  to 
^43,476,  8s.  5d.  At  the  commencement  of  the  current  year  they 
were  i?46,972,  Is.  4d.,  notwithstanding  the  expenditure  of  a  con- 
siderable sum  on  the  enlargement  of  the  HalL  A  portion  of  this 
increase  arises  from  the  improved  value  of  some  of  the  stock  in 
which  investments  have  been  made ;  but,  irrespective  of  this  source, 
a  sum  of  £892,  17s.  8A  has  been  added  to  the  Capital  Fund.  This 
progressive  accumulation  has  sometimes  been  challenged  as  unneces- 
sary and  inexpedient ;  but  in  the  Preliminary  Notice  to  the  Transac- 
tions for  1859,  it  was  fully  explained  that,  by  the  provisions  of  the 
Charter,  as  well  as  on  prudential  grounds,  it  is  necessary  to  set  aside 
for  investment,  a  certain  portion,  fixed  at  one-third,  of  each  life  com- 
position, as  a  substitute  for  the  annual  subscription  which  it  extin- 
guishes. Had  this  rule  not  been  observed,  and  had  compositions 
been  spent  as  received,  it  is  obvious  that  the  resources  of  the  So- 
ciety, and  its  ability  to  carry  out  its  objects,  would  now  be  cir- 
cumscribed, and  limited  to  an  income  dependent  on  the  annual 
payments  of  a  third  of  its  Members. 

IIL  Genebal  Shows  have  been  held  at  Edinburgh  in  1859, 
and  at  Dumfries  in  I860.   As  Exhibitions,  both  meetings  were  of  a 

TRANS. — JULY  1861.  k 


2  PREUMINAEY  NOTICE. 

satisfactory  and  successful  character.  At  Edinburgh  the  receipts 
were  slightly  in  excess  of  the  expenditure  ;  at  Dumfries,  as  was  an- 
ticipated, there  will  be  a  considerable  deficit;  its  precise  amount 
cannot  yet  be  stated,  as  the  subscription  by  the  county  of  Wigtown 
has  not  been  reported;  it  may,  however,  be  assumed  that  the 
Society  will  have  to  contribute  about  <£780  to  the  Premium  Fund. 
In  considering  the  cost  of  the  Shows,  regard  must  now  be  had  to 
the  greatly  increased  expenditure  consequent  on  the  changes  recom- 
mended by  the  Committee  of  1859,  which  were  for  the  first  time 
introduced  at  Edinburgh.  By  these,  the  Meetings  are  extended 
over  a  longer  period ;  a  greater  number  of  Judges  is  required ; 
the  expenses  of  the  official  staff  are  increased  ;  and  covered  accom- 
modation for  stock  is  provided,  the  rates  for  which,  charged  to 
exhibitors,  are  inadequate  to  meet  the  cost  of  erection.  An  ap- 
proach to  the  comparative  expense,  under  the  old  and  the  new 
systems,  is  afforded  by  contrasting  the  sum  of  i?1201,  9s.  7d., 
which  was  paid  last  year  on  account  of  the  show-yard  at  Dumfries, 
with  that  of  £4:53,  2s.  8d,  at  the  previous  meeting  there  in  1845. 
Under  these  circumstances,  it  cannot  be  anticipated  that  the  Shows 
will,  on  the  average,  be  self-supporting  as  formerly,  and  the  Society 
must  be  prepared  for  an  occasional  call  upon  its  funds  to  meet  a 
deficit ;  but  such  an  appropriation  of  them  cannot  be  regarded  as 
illegitimate,  so  long  as  it  tends  to  promote  the  success  and  main- 
tain the  character  of  so  important  a  department. 

The  arrangements  for  the  meeting  at  Perth  this  year  are  in  an 
advanced  state,  and  promise  a  result  worthy  of  the  great  agricultural 
district  of  which  that  city  is  the  centre. 

On  a  requisition  emanating  from  the  counties  of  Berwick,  Box- 
burgh,  and  Selkirk,  it  had  been  resolved  to  hold  a  Show  at  Kelso  in 
1862 ;  and  the  classes  of  stock  for  which  premiums  were  afterwards 
to  have  been  announced,  have  been  published.  In  deference,  how- 
ever, to  a  desire  expressed  in  a  memorial  addressed  to  the  Directors 
.by  a  public  meeting  lately  held  at  Kelso,  as  well  as  to  an  opinion 
generally  entertained  elsewhere,  that  the  international  exhibition  in 
London  would,  especially  as  regards  implements,  interfere  with  the 
success  of  the  Kelso  meeting,  it  has  been  resolved  to  postpone  it  till 
1863.  The  Directors  contemplate  the  possibility  of  making  such 
arrangements  as  will  encourage  and  assist  Scottish  breeders  to  send 
stock  to  the  Show  which  is  to  be  held  in  Regent's  Park  next  year ; 
but  as  this  must  depend  on  the  concurrence  of  the  Royal  Agricul- 
tural Society  of  England,  it  would  be  premature  at  present  to  make 
any  announcement  on  the  subject. 

IV.  Local  Competitions. — With  the  increased  financial  means 
at  the  disposal  of  the  Society,  greater  development  has  been  given 
to  this  most  beneficial  branch  of  its  operations.  During  the  current 
year  the  Society's  premiums  under  this  department  will  be  ex- 
tended over  not  less  than  116  districts ;  a  large  sum  of  money, 
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besides  honorary  awards,  will  be  spent  in  co-operating  with  local 
associations,  and  in  encouraging  the  breeds  most  suitable  for  different 
parts  of  the  country, — thus  usefully  disseminating,  not  only  the 
pecuniary  aid  of  the  parent  Society,  but  the  influence  and  practice 
of  its  rules  and  regulations. 

V.  The  Transactions  continue  to  be  published  by  Messrs 
Blackwood,  and  to  convey  to  the  public  the  reports  of  experiments, 
and  other  papers,  to  which  premiums  have  been  adjudged,  the  pro- 
ceedings at  monthly  meetings,  the  valuable  contributions  furnished 
by  Dr  Anderson,  and  the  official  lists  of  awards.  The  Directors 
have  now  in  consideration  the  propriety  of  effecting  a  further  reduc- 
tion of  price  in  favour  of  members.  At  present  the  selling  price  to 
the  public  of  Transactions  and  Journal  is  12s.  annually,  from  which 
members  are  entitled  to  a  drawback  of  4s.,  and  it  is  proposed  to  in- 
crease this  privilege  to  the  extent  of  enabling  them  to  obtain  the  pub- 
lication at  half  price,  or  six  shillings  annually.  In  connection  with 
this  question,  the  propriety  of  a  gratis  circulation  has  received  serious 
consideration,  and  was  negatived  principally  for  two  reasons — 1st, 
Because  its  cost  would  cripple  the  means  now  available  for  general 
shows  or  local  competitions ;  2dly,  Because  the  privilege,  added 
to  the  money  value  of  those  already  in  a  member's  power,  would, 
in  many  instances,  materially  exceed  the  amount  of  his  subscrip- 
tion. 

VL  The  Chemical  Department  continues  to  be  carried  on  by 
Dr  Anderson  to  the  satisfaction  of  the  Directors,  who  have  to  ac- 
knowledge, in  addition  to  the  large  amount  of  matter  contributed 
to  the  Transactions,  the  important  investigations  conducted  by  him 
in  the  laboratory.     Although  the  number  of  analyses  made  for 
members  is  very  large,  it  is  apprehended  that  if  their  privileges  in 
connection  with  this  department,  and  the  facilities  it  affords  them 
for  obtaining  analyses  and  advice,  were  better  known,  this  depart- 
ment of  the  Society's  operations  would  be  still  further  made  use  o£ 
Irrespective  of  the  advantage  of  being  enabled  to  command  the  earli- 
est services  of  a  first-class  chemist,  a  member  has  the  benefit  of  a 
table  of  fees,  regulated  between  the  Society  and  Dr  Anderson,  and 
representing  rates  considerably  less  than  he,  and  chemists  of  similar 
eminence,  are  in  the  habit  of  charging  others,  and  which  have  had 
the  effect  of  lowering  generally  the  prices  which  agriculturists  would 
otherwise  have  to  pay  for  such  information. 

VII.  The  Veterinary  College  continues  to  be  efficiently  and 
prosperously  conducted.  The  number  of  students  resorting  to  it  from 
all  quarters  is  increasing,  and  the  reports  which  the  Directors  receive 
from  the  eminent  Professors,  and  the  members  of  the  medical  and  ve* 
nary  professions,  who  form  the  Society's  Veterinary  Committee  Mid  . 
Board  of  Examiners,  contain  the  most  gratifying  assurances  of  the 
manner  in  which  Professor  Dick  and  his  staff  of  teachers  discharge 
their  important  duties.    During  the  last  two  years  the  following 
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students  have  obtained  the  Society's  diploma  certifying  their  fitness 
to  practise  as  veterinary  surgeons : — 

April  1860. — John  Midgley,  Birkenhead ;  John  Short,  Madras,  E.I. ;  John  L. 
Poett,  Curragh  Camp ;  William  Gordon,  Kirkmichael;  Robert  O.  Currie,  Aberdour; 
John  Gray,  Lanarkshire ;  John  Stewart,  Glasgow ;  Benjamin  Smith,  Ulveraton ; 
Andrew  G.  Ross,  Glasgow ;  Richard  Rutherford,  Edinburgh ;  Robert  Reed,  Shires- 
hill  ;  James  Preston,  Mallow  ;  Thomas  Coates,  Barden  Mill ;  Jacob  Dawson,  Allen- 
heads  ;  James  Bale,  Pateley  Bridge  ;  Alexander  Pottio,  Renfrew  ;  John  M'Dougall, 
Old  Eilpatrick ;  John  H.  Burbages,  Manchester ;  James  Connochie,  Weetruther  ; 
James  Peebles,  Forfarshire ;  James  Fingzies,  Kinross ;  Owen  Reilley,  Wistown ; 
Henry  Thompson,  Allonby ;  John  Dow,  Anruber ;  Henry  Martin,  Scone  ;  Thomas 
Reid,  Durham ;  Joseph  Pears,  Penrith  ;  Godfrey  Smith,  Barnsley ;  George  Bremner, 
Forfar ;  John  Brosnan,  Tralee  ;  Andrew  Simpson,  Coupar- Angus ;  James  Wilson, 
Leeds  ;  Andrew  Ganley,  Dublin. 

April  1861.^John  Bell,  Carlisle  ;  Hugh  McMillan,  Aberfeldy;  John  Womack, 
Corbridge,  Northumberland ;  John  Balfour,  Montrose ;  Robert  Dickie,  Yoker ; 
Thomas  Wainwright,  Sherburne,  Yorkshire ;  Daniel  M'Lean,  Glasgow ;  Joseph  Tait, 
Portsoy;  Alexander  Brackenridge,  Holytown,  Lanark;  George  Scott,  Ear  Is  ton, 
Berwickshire;  Duncan  M'Nab  M'Eachran,  Campbeltown;  William  Kerr,  Beith, 
Ayrshire ;  Thomas  White,  Corwen,  Wales ;  William  Hardy,  Durham ;  William  Hall, 
Sedgefield,  Durham  ;  Alexander  Gillespie,  Coratorphine ;  Charles  Gray,  Wishaw ; 
Samuel  J.  Wills,  Axminster,  Devon ;  Peter  Walker,  Luss,  Dumbarton ;  Andrew 
Smith,  Dalrymple,  Ayr ;  Andrew  Robb,  Parkhead,  Glasgow ;  Septimus  Lambert, 
Manchester ;  Alexander  Hamilton,  Midlothian  ;  George  Steward,  Penrith ;  Henry 
Ramsay,  Aberdeenshire;  James  Donaldson,  Paisley;  William  Gregory  Willett, 
Cheshire;  William  Fleming,  Oldham;  Alexander  Chisholm,  Blackshields ;  John 
Cassie,  Aderdeenshire ;  Thomas  Jackson,  Portadown,  Armagh ;  Robert  Laing, 
Carron ;  Peter  Moir,  Edinburgh  ;  Michael  F.  Healey,  Clare  Castle ;  George  Lewis, 
Monmouth ;  Neil  M'Kechnie  Baron,  Old  Deer,  Aberdeen. 

VIII.  Within  the  same  period  the  distinction  of  the  Society's 
Agricultural  Diploma  has  been  conferred  on — 

William  Norman,  Oughterside,  Carlisle. 
George  Campbell,  Ballrogie,  Coupar- Angus. 

IX.  Museum. — Owing  to  the  want  of  room  at  Albyn  Place,  the 
Society's  half-yearly  meetings  were  transferred  to  the  Museum  Hall 
in  1854.  Its  greater  capacity,  however,  has  since  been  found  inade- 
quate to  accommodate  the  increased  number  of  Members,  and  in 
ponformity  with  a  general  desire,  a  considerable  sum  was  last  year 
applied  towards  its  enlargement  and  improvement,  and  the  Society 
now  possesses  a  Hall  suitable  for  its  wants,  and  worthy  of  its  posi- 
tion. The  Directors  would  remind  Members  how  much  the  collection 
must  depend  on  their  assistance  and  co-operation,  and  they  would 
express  a  hope  that  greater  readiness  will  be  evinced  in  forwarding 
to  the  Museum,  for  preservation  and  exhibition,  remarkable  speci- 
mens of  grains,  roots,  woods,  and  indeed  of  all  articles  of  special 
interest  falling  under  the  category  of  vegetable  produce. 


ESTABLISHMENT 


PRELIMINARY  NOTICE. 


ESTABLISHMENT  FOB  1861. 
HIS  GRACE  THE  DUKE  OF  ATHOLE,  K.T. 

SJice-Vresttoent*. 

THE  EARL  OF  DALKEITH,  M.P. 
THE  RIGHT  HON.  R.  C.  NISBET  HAMILTON. 
THE  MARQUESS  OF  BREADALBANE,  K.T. 
THE  EARL  OF  ROSSLYN. 

^itraorDinarg  ©(rector*. 

James  Macalpine  Leny  of  Dalswinton,  Convener  of  Dumfriesshire. 
James  Mackie  of  Bargaly,  M.P.  for  the  Stewartry  of  Kircudbright. 
Wellwood  H.  Maxwell  of  Munches,  Convener  of  the  Stewartry  of 

Kircudbright. 
Sir  Andrew  Agnew  of  Lochnaw,  Bart,  M.P.  for  Wigtownshire. 
Staie  H.  Stewart  of  Physgill,  Convener  of  Wigtownshire. 
Viscount  Strathallan. 
Lord  Kinnaird,  KT. 

J.  Whyte  Melville  of  Bennochy,  Convener  of  Fifeshire. 
William  Stirling  of  Keir,  M.P,  for  Perthshire. 
William  Smythe  of  Methven,  Convener  of  Perthshire. 

OrDtnarg  Uircetor*. 

George  Clerk  Arbuthnot  of  Mavisbank. 

Robert  Steuart  of  Carfin. 

Richard  Trotter  of  Mortonhall. 

George  J.  Allman,  M.D.,  Professor  of  Natural  History,  University  of  Edinburgh. 

James  Douglas,  Athelstaneford. 

James  Melvin,  Bonnington, 

John  Gibson,  Woolmet. 

Archibald  M*Neill,  P.C.S. 

Dr  Lyon  Playfair,  G.B.,  Professor  of  Chemistry,  University  of  Edinburgh. 

Lord  Binning. 

Sir  William  Baillie  of  Polkemmet,  Bart. 

George  W.  Hope  of  Luffness,  M.P. 

George  Warrender,  younger  of  Lochend. 

Henry  Stephens,  Redbrae  Cottage. 

John  Haig,  Cameron  House. 

Alexander  Bethune  of  Blebo. 

James  W.  Hunter  of  Thurston. 

Sir  John  Stewart  Richardson  of  Pitfour,  Bart. 

John  Curror,  Comiston. 

J.  Archibald  Shaw  Stewart  of  Carnock. 

Robert  Scot  Skirving,  Camptoun. 

Robert  Dundas  of  Arniston. 

Archibald  Paterson,  Meadowfield. 

Sir  Thomas  Gladstone  of  Fasque,  Bart. 

George  Dempster  of  Skibo. 

Andrew  Mitchell,  Alloa  Mills. 

Rear- Admiral  Bethune  of  Balfour,  C.B. 

James  Townsend  Oswald  of  Dunnikier. 

Joseph  Young  of  Grange. 

William  Thomson  of  Balgowan. 


6  PRELIMINARY  NOTICE. 

©fficcWearer*. 

The  Right  Hon.  Sir  George  Clerk  of  Penicuik,  Bart.,  Honorary  Secretary. 

Sir  William  Gibson-Craig  of  Riccarton,  Bart.,  Treasurer. 

John  Hall  Maxwell  of  Dargavel,  C.B.,  Secretary. 

"Rev.  James  Grant,  D.D.,  D.C.L.,  Chaplain. 

Thomas  Anderson,  M.D.,  Prof,  of  Chemistry  in  the  University  of  Glasgow,  Chemist. 

Archibald  Horne,  Auditor  of  Accounts. 

James  Stirling,  C.E.,  Consulting  Engineer. 

Gourlat  Steel,  R.S.  A.,  Animal  Portrait  Painter. 

William  Dick,  Professor  of  Veterinary  Surgery. 

Robert  Russell,  Editor  of  Transactions. 

William  Blackwood  &  Sons/Publishers. 

Neill  &  Company,  Printers. 

James  Mackat,  Silversmith. 

Alexander  Eirkwood,  Medallist. 

Alexander  Slight,  Curator  of  Implements  and  Machines. 

©ftafrmen  of  j&tanWng  Committee*, 


Chemistry, 
Cottages,  * 
District  Shows, 
Finance, 
General  Shows, 
House  and  Building; 
Machinery, 
Museum, 
Premiums,        . 
Publications,    . 
Veterinary  College, 


Dr  Thomas  Anderson. 

H.  Maxwell  Inglis  of  Logan  Bank. 

Robert  Maclachlan  of  Maclachlan. 

Anthony  Murray  of  Crieff. 

R.  B.  Wardlaw  Ramsay  of  Whitehill. 

James  Anstruther,  Moray  Place. 

John  Miller  of  Leithen. 

Professor  Balfour. 

Professor  Lyon  Playfair,  C.B. 

Alex.  Forbes  Irvine,  younger  of  Drum. 

Professor  Goodsir. 


ittont$lg  ittetting*. 

The  Duke  of  Buccleuch,  K.G.,  Chairman. 
Bir  A.  C.  Gibson-Maitland,  Bart. ;  The  Right  Hon.  Sir  John  M 'Neill,  G.C.B. ; 
and  David  Milne  Home  of  Wedderburn,  Deputy-Chairmen. 

Council  on  lEfcueatfon. 

By  a  Supplementary  Charter  under  the  Great  Seal,  granted  in  1856,  the  Society  is  em- 
powered to  prescribe  a  Curriculum  for  Agricultural  Education,  and  to  grant  Diplomas. 

Members  of  Council  named  by  Charter. 
The  Duke  of  Athole,  President.  The  Lord  Justice-General,  Vice-President. 


The  Lord  Advocate. 
The  Dean  of  Faculty. 
The  Professor  of  Agriculture. 
The  Professor  of  Anatomy. 

Members  of  Council  named  by  Society. 


The  Professor  of  Botany. 
The  Professor  of  Chemistry. 
The  Professor  of  Natural  History. 


Sir  George  Clerk,  Bart. 
Sir  W.  Gibson-Craig,  Bart. 
Sir  Alexander  C.  Gibson-Mait- 
land, Bart. 


George  Hope,  Fenton  Barns. 
John  Miller  of  Leithen. 
Robert  Russell,  Pilmuir. 
John  Wilson,  Edington  Mains. 


tfoart  of  3E*aminer*. 

Science  and  Practice  of  Agriculture — Mechanics,  and  Architecture  of  the  Farm — Professor 
John  Wilson  ;  George  Hope,  Fenton  Barns ;  Robert  Russell,  Pilmuir;  and  John 
Wilson,  Edington  Mains. 

Botany — Professor  Balfour. 

Chemistry— Professor  Thomas  Anderson. 

Natural  History— Professor  Allman. 

Veterinary  Surgery— Professor  Dick. 

Field  Engineering  and  Surveying— J OHN  Miller  of  Leithen,  C.E.  ;  and  James  Stir- 
ling, C.E. 

Book-Keeping  and  Accounts—  Kenneth  Mackenzie,  Accountant ;  and  Peter  M 'Lagan 
of  Pumpherston. 

Edinburgh,  June  1861. 


CULTIVATION  AND  MANURE  AS  FERTILISING  AGENTS. 

By  Henry  Tanner,  Professor  of  Agriculture,  Queen's  College,  Birmingham. 

[Premium— Medium  Gold  Medal.] 

Is  order  that  a  clear  view  may  be  taken  of  the  relative  value  of 
these  agencies,  it  is  necessary  that  the  nature  of  the  soil  should  be 
examined,  and  its  general  properties  understood.  Soils  may  be 
considered  as  consisting  of  matter  in  three  distinct  conditions. 
The  first  has  been  termed  the  active  matter  of  soils,  because  it  ex- 
ists in  a  condition  capable  of  being  dissolved  in  water,  and  conse- 
quently available  for  entering  into  the  circulation  of  plants  and  mini- 
stering to  their  growth.  It  has  therefore  received  the  term  active, 
as  being  ready  for  the  immediate  discharge  of  its  duties  ;  and  in  this 
respect  it  differs  very  materially  from  the  two  other  portions  of  the 
soil.  The  second  portion  has  been  named  the  dormant  matter  of 
the  soil,  not  that  it  is  dead  or  useless,  but  simply  in  a  state  of  in- 
activity, being  insoluble  in  water,  and  therefore  unfitted  for  enter- 
ing into  plants.  It  might,  however,  be  said  that  all  matter  which 
is  not  active  must  be  dormant,  and  this  is  quite  true  ;  but  for  the 
convenience  of  more  clearly  explaining  the  component  parts  of  the 
soil,  a  further  division  has  been  found  desirable,  and  hence  we  have 
a  third  portion,  or  the  grit  of  the  soil.  We  must,  therefore,  view 
the  soil  not  as  a  homogeneous  mass,  but  as  consisting  of  ingredients 
congregated  into  three  classes,  as — 

The  active  matter  of  the  soil ; 

The  dormant  matter  of  the  soil ;  and 

The  gritty  portion. 

By  the  aid  of  chemical  analysis,  each  of  these  may  be  again  sub- 
divided into  the  several  ingredients  of  which  it  may  be  composed. 
It  will  at  once  be  evident  that  an  analysis  of  the  entire  mass  of  the 
soil  would  give  information  which  must  be  looked  upon  with 
caution,  and  used  with  discretion.  If  an  agriculturist  wishes  to 
know  the  composition  of  any  particular  soil,  it  is  manifest  that  he 
requires,  not  an  examination  of  the  entire  soil,  but  to  know  the 
constituents  which  compose  the  active  ingredients  of  the  soil,  for 
these  are  the  materials  which  influence  the  immediate  fertility  of 
the  soil,  and  regulate. its  productive  character. 

If  you  examine  the  three  classes  already  named,  you  will  see 
that  they  are  simply  distinct  stages,  through  which  the  soil  has  pro- 
gressed or  is  progressing.  We  have  the  grit  or  stony  portion — 
the  type  of  the  original  rocks,  from  which  all  soils  arc  produced-— 
and  these  are  the  fractured  particles  which  have  withstood  the  dis- 
integrating action  of  the  atmospheric  agencies  for  a  longer  period 
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than  the  other  portions.  But  as  under  the  crumbling  influence  of 
the  air,  moisture,  and  change  of  temperature,  these  become  broken 
up  into  a  smaller  and  finer  state,  this  gritty  matter  changes  into  the 
dormant  matter  of  our  soils,  in  condition  and  appearance  forming 
part  of  the  soil,  but  still  insoluble,  and  therefore  valueless  as  food 
for  vegetation.  Such  then  is  the  matter  of  the  second  class,  or 
the  dormant  portion — viz.,  the  finely  disintegrated  portions  of  the 
rocks  and  stones,  apparently  available  for  vegetable  growth,  but 
still  not  in  a  condition  to  fulfil  that  expectation.  When,  however, 
the  dormant  matter  has  been  more  fully  acted  upon  by  the  chemical 
agents  in  the  rain  and  air,  then  its  character  alters,  and  it  no  longer 
remains  insoluble,  but  it  readily  dissolves  in  water,  and  conse- 
quently assumes  the  active  condition.  Thus,  each  of  these  stages 
is  a  progressive  advance, — the  grit  will  ultimately  become  the 
pulverised  dormant  matter,  and  this  will  advance  into  the  active 
condition.    For  these  reasons  we  may  consider — 

The  active  ingredients  of  the  soil  as  the  portion  ready  for  imme- 
diate use ; 

The  dormant  portion  to  be  rendered  useful  by  cultivation ; 

The  grit  which  is  the  store  for  future  years. 

We  have  every  reason  to  believe  that  each  of  these  portions  may 
be  composed  of  matter  equally  valuable  as  fertilising  agents,  but  dif- 
fering only  in  one  respect — viz.,  the  time  of  their  being  available  for 
use.  Dr  Daubeny  proposed  the  two  appropriate  terms  of  "  active" 
and  "  dormant"  for  the  two  conditions  already  described,  and,  in  a 
communication  to  the  Royal  Agricultural  Society,  has  shown  the 
extent  to  which  this  distinction  exists  in  soils.  From  the  analysis 
given,  it  appears  that  about  one-half  of  the  alkalies,  and  one-eighth 
of  the  phosphoric  acid,  were  in  an  active  form  in  the  soils  examined, 
and  the  remainder  were  dormant.  If,  therefore,  a  person  had  esti- 
mated the  powers  of  the  soil  by  its  full  analysis,  he  would  have 
anticipated  the  aid  of  nearly  double  the  quantity  of  alkaline 
matter,  and  eight  times  the  quantity  of  phosphoric  acid,  which 
really  existed  in  a  form  available  for  immediate  use. 

I  shall  now  proceed  to  show  the  manner  in  which  bodies  existing 
in  the  soil  in  a  dormant  condition  can  be  rendered  active,  and 
thereby  available  for  the  processes  of  vegetation.  I  need  not  do 
more  than  remind  you  that  two  agencies  are  very  influential  in 
accomplishing  this.  These  are  rain  water  and  changes  of  tempera- 
ture. Rain  water  is  not  pure  water,  but  as  it  falls  through  the  air 
it  dissolves  carbonic  acid  gas  existing  there.  It  also  carries  with 
it  some  of  the  atmospheric  air,  and  these  gases,  being  conveyed, 
into  the  soil,  perform  very  important  duties,  and  contribute  to  the 
one  which  now  claims  our  attention — viz.,  the  conversion  of  the 
dormant  ingredients  of  the  soil  into  the  active  condition.  Chemical 
research  has  proved  that  carbonic  acid  and  oxygen  co-operate  in 
carrying  on  a  slow  and  almost  imperceptible  action  upon  the  in*- 
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gradients' of  the  soil,  thereby  changing  the  insoluble  gritty  matter 
of  oar  soils  into  dormant  matter,  this  again  into  the  more  complete 
and  active  state,  and  then  they  assist  in  the  final  appropriation 
of  it  by  the  crop.  Thus,  the  same  agents  co-operate  throughout 
the  entire  change,  and  enable  matter  to  assume  these  new  forma 
This  action  is  of  a  chemical  character,  but  it  is  powerfully  pro- 
moted by  the  mechanical  assistance  rendered  by  changes  of  tern* 
peratore.  The  influence  of  this  is  to  be  traced  to  the  fact  that 
bodies  when  they  are  hot  occupy  more  space  than  when  they  are 
cold ;  hence,  by  rendering  a  body  hot  and  cold,  you  weaken  its 
cohesive  power.  This  is  especially  observable  when  the  change  of 
temperature  is  great,  or  when  water  is  present  in  the  soil.  All 
have  noticed  the  effects  of  frost  upon  the  clods  of  soil  in  our  fields, 
—-how  the  frost  binds  them  together  with  the  hardness  of  a  rock, 
and,  when  it  thaws,  crumbles  them  into  a  powder.  This  same 
action  takes  place  in  the  particles  of  the  soil,  in  a  greater  or  less 
degree,  according  as  they  may  be  more  or  less  exposed  to  the 
influence,  and  this  breaking  up  of  the  soil  exposes  fresh  portions  to 
the  action  of  the  chemical  agents  spoken  of.  Thus  the  combined 
action  of  these  very  simple  agents  accomplishes  by  slow  but  steady 
action  very  material  changes  in  the  soil,  rendering  its  fertilising 
ingredients  available  for  our  use,  and  unlocking  the  stores  which 
nature  has  made  for  our  present  and  future  requirements.  This  is  a 
very  hasty  sketch  of  the  materials  which  we  have  to  deal  with ;  but 
we  must  go  on  to  show  in  what  manner  the  processes  of  cultivation 
render  the  soil  more  fertile  by  the  development  of  its  own  resources. 

The  tillage  of  the  land  is  designed  to  prepare  it  for  the  germina- 
tion of  the  seed,  and,  finally,  the  perfection  of  the  crop.  For  the 
accomplishment  of  the  former,  the  land  has  to  be  brought  into  a 
state  favourable  for  the  germination  of  the  seed,  or,  in  more  general 
terms,  I  should  say,  into  that  free  and  loose  condition  which  is 
known  to  be  so  necessary  a  preparation  for  sowing.  This  condi- 
tion, which  is  favourable  for  the  first  growth,  is  equally  so  for  the 
subsequent  perfection  of  the  crop.  The  operations  by  which  this 
result  is  gained  consist  of  ploughing,  rolling,  harrowing,  &c,  and 
these  are  very  beneficial  in  increasing  the  fertility  of  the  land.  In 
fact,  we  may  view  them  as  so  many  means  for  exposing  the  various 
parts  of  the  soil  to  the  action  of  the  air,  rain,  frost,  and  light. 

I  have  already  stated  that  the  carbonic  acid  and  oxygen  carried 
into  the  soil  promote  the  chemical  changes  which  awaken  the  dor- 
mant ingredients  of  the  soil,  and  bring  them  into  active  exercise. 
In  like  manner,  those  parts  of  the  soil  which  are  upon  the  surface 
are  exposed  to  these  chemical  changes,  and  thus  a  ceaseless  action 
appears  to  be  going  on  between  them.  This  change  is  one  by 
which  the  mineral  matter  of  the  soil  is  acted  upon;  but,  in  addition 
to  this,  we  have  other  changes  produced — viz.,  the  decay  of  the 
organic  matter  of  the  soil— for  the  air  and  moisture  promote  changes 
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in  its  character,  and  thus  render  it  valuable  for  promoting  vege- 
table nutrition.  It  is,  however,  worthy  ctf  note  that,  whilst  the 
organic  matter  of  the  soil  is  undergoing  decay  or  decomposi- 
tion, this  change  favours  and  promotes  the  conversion  of  the 
mineral  matter  of  the  soil  from  a  comparatively  useless  state  into 
a  condition  suited  for  the  wants  of  our  crops.  Any  process  or 
operation  which  stirs  the  soil,  and  brings  fresh  portions  under  the 
influence  of  decomposition,  promotes  these  changes  in  the  organic 
and  the  mineral  matter  of  the  soil,  thereby  rendering  them  avail- 
able for  the  nutrition  of  our  crops. 

In  this  manner  the  stores  of  the  soil  are  opened  up  and  rendered 
useful;  but  I  have  now  to  show  that  tillage  operations  not  only  ac- 
complish this  desirable  result,  but  they  also  prepare  the  soil  for 
abstracting  from  the  atmosphere  fertilising  matter.  The  value  of 
ammonia  as  a  manure  is  well  known,  and  upon  its  action  the  bene- 
ficial character  of  many  of  our  manures  is  based.  It  is  an  expen- 
sive manure,  but  still  its  judicious  use  is  remunerative  in  a  very 
high  degree.  We  send  many  thousands  of  miles  for  a  large  portion 
of  our  supplies,  yet  it  is  found  in  the  atmosphere  floating  around  us, 
and  is  there  present  in  a  condition  available  for  the  use  of  vegeta- 
tion. It  is  not  necessary  or  desirable  for  me  to  refer  to  the  sources 
from  whence  it  is  supplied  to  the  atmosphere  ;  it  is  enough  for  us  to 
know  the  valuable  fact  that  there  are  abundant  stores  prepared  for 
the  cultivator  who  is  ready  to  receive  a  supply  therefrom.  It  is 
with  great  pleasure  that  I  refer  to  a  very  valuable  contribution  to 
our  knowledge  of  the  principles  which  regulate  agricultural  practice 
by  Professor  Way.  It  will  be  found  in  the  sixteenth  volume  of  the 
Eoyal  Agricultural  Society's  Journal.  He  there  proves  the  pre- 
sence of  nitric  acid  and  ammonia  in  the  atmosphere ;  that  these 
bodies  are  removed  from  the  air  in  two  ways — by  the  absorptive 
powers  of  the  soil,  and  by  the  rain  dissolving  them  and  carrying 
them  into  the  soil.  He  very  judiciously  remarks :  "  The  atmos- 
phere is  to  the  farmer  like  the  sea  to  the  fisherman,  and  he  who 
spreads  his  nets  the  widest  will  catch  the  most."  It  is  not  that 
all  land  derives  equal  advantage  from  this  magazine  of  wealth, 
but  land  receives  and  profits  just  in  proportion  as  the  industry 
and  intelligence  of  man  render  it  capable  of  drinking  in  these  fer- 
tilising matters. 

Thus  you  observe  there  are  two  channels  through  which  the 
nitric  acid  and  ammonia  of  the  atmosphere  become  introduced  into 
the  soil — the  one  by  the  direct  absorptive  powers  of  the  soil,  and 
the  other  by  the  intervention  of  rain  bringing  fresh  stores  within 
reach  of  the  soil.  With  regard  to  the  former  of  them,  I  may  say, 
that  although  it  does  not  come  properly  within  the  limits  of  the 
subject  under  our  notice,  still  the  practical  connection  is  so  mani- 
fest that  I  shall  not  refrain  from  going  into  some  brief  notice  of 
it  j  but  before  doing  so,  I  shall  notice  the  agency  of  rain.     This 
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must  be  Viewed  as  an  assistant  agent  which  gathers  the  accumula- 
tions in  the  atmosphere,  and  brings  them  within  the  influence  of 
the  absorptive  powers  of  the  soil.  If,  therefore,  such  rain  passes 
away  on  the  surface  without  entering  into  the  soil,  it  is  manifest 
that  its  services  are  lost.  Hence  land  which  by  natural  or  artificial 
drainage  allows  the  rain  to  pass  through  it,  carries  into  the  soil  its 
hidden  treasure,  which  in  any  other  case  would  pass  away  to  some 
other  recipient,  or  to  the  nearest  streamlet  The  value  of  its 
assistance  to  any  agriculturist  simply  depends  upon  its  services 
being  accepted  and  turned  to  some  useful  account,  or  else  rejected, 
and  its  agency  wasted. 

We  may  now  notice  the  absorbent  powers  of  our  soils.    The  re- 
searches of  Professor  Way  (published  in  the  Journal  of  the  Royal 
Agricultural  Society,  volume  15),  are  of  the  deepest  importance  to 
agriculturists.   I  will,  therefore,  briefly  bring  before  you  the  results 
of  these  researches.    It  was  observed  that,  when  a  solution  contain- 
ing ammonia  (or  other  alkaline  salts)  was  passed  through  a  portion 
of  soil,  the  soil  separated  the  ammonia  from  the  liquid,  preserving 
it  from  being  again  washed  out  of  the  soil ;  and  this  action  was 
finally  traced  to  the  presence  of  bodies  in  the  soil,  known  qs  the 
double  silicates.     A  silicate  is  a  compound  of  silica  with  another 
body — say,  for  instance,  silica  and  soda  produce  a  silicate  of  soda — but 
the  double  silicates  are  very  peculiar,  for  in  these  we  have  silica 
combining  not  with  one  body  but  with  two  bodies :  for  example, 
there  is  the  double  silicate  of  soda  and  alumina;  the  double  silicate  of 
lime  and  alumina;  and  a  third,  which  is  the  double  silicate  of  ammonia 
and  alumina.     But  you  will  observe  that  alumina  is  present  in  each, 
and  the  only  difference  is  that  soda  is  present  in  the  first,  lime  is 

S resent  in  the  second,  and  ammonia  in  the  third.  In  most  soils  we 
nd  these  double  silicates  present,  but  their  value  varies  very  con- 
siderably. We  may  now  observe  the  difference  in  their  character 
and  mode  of  action.  The  double  silicate  of  soda  and  the  double 
silicate  of  lime  are  each  capable  of  separating  ammonia  when  it  is 
dissolved  in  water,  but  the  double  silicate  of  lime  alone  has  the 

Imwer  of  separating  ammonia  from  the  air ;  the  double  silicate  of 
ime  is,  therefore,  decidedly  the  more  valuabe  salt  of  the  two.  The 
double  silicate  of  soda  is  readily  converted  into  the  double  silicate 
of  lime  when  lime  is  added  to  the  soil,  consequently  the  addition  of 
lime  to  the  soil  renders  it  competent  to  absorb  more  ammonia  from 
the  atmosphere,  and  thereby  gives  it  greater  powers  of  acquiring 
fertilising  matter  than  it  previously  possessed.* 
In  addition  to  this  benefit  another  desirable  result  has  been 

*  The  more  recent  researches  of  others  seem  to  demonstrate  that  the  retention  of 
ammonia  by  the  soil  is  due  not  so  much  to  chemical  as  to  physical  causes.  Most 
soils  can  so  far  retain  pure  ammonia,  but  it  is  only  those  which  contain  lime  that  can 
first  decompose  the  salts  of  ammonia  and  afterwards  allow  surface  attraction  be* 
twixt  the  two  to.act.~ED,  .  .  - 
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attained  by  the  use  of  lime — viz.,  that,  as  nearly  all  soils  contain 
ammonia  in  them  in  a  dormant  state,  the  use  of  lime  displaces  part 
of  this  ammonia,  and  thereby  this  fertilising  matter  becomes  avail- 
able for  the  plants  growing  in  the  land. 

Thus  it  is  seen  that  in  the  soil  there  are  bodies  capable  of  separ- 
ating ammonia  from  the  rain  as  well  as  from  the  atmosphere,  and 
afterwards  preserving  these  fertilising  stores  until  required  for  the 
crop.  We  have  in  the  use  of  lime  a  double  advantage ;  it  not  only 
gives  the  soil  superior  powers  of  acquiring  that  valuable  fertilising 
matter  ammonia,  but  it  also  renders  the  existing  stores  of  dormant 
ammonia  ready  for  active  service  in  promoting  vegetation.  It  is, 
however,  of  no  practical  value  to  us  having  in  our  soils  the  means 
of  accumulating  fertilising  matter,  if  at  the  same  time  we  place  it 
in  a  position  in  which  this  power  is  rendered  inoperative;  conse- 
quently we  have  two  means  by  which  to  promote  the  accumulation 
of  ammonia  in  the  soil,  and  these  are — 1st,  increasing  the  capa- 
bilities of  the  soil  to  absorb  ammonia ;  and,  2d,  giving  the  atmos- 
phere a  free  access  to  the  soil,  so  that  these  powers  may  come  into 
full  operation.  The  addition  of  lime  to  the  land  has  in  this  respect 
a  double  action — viz.,  it  sets  part  of  the  ammonia  in  the  soil  free 
and  available  for  promoting  vegetable  growth,  and  it  also  renders 
the  soil  more  competent  for  accumulating  a  store  which  will  main- 
tain the  fertility  of  the  land ;  and  thus  we  have  in  the  use  of  lime  as 
a  manure,  a  valuable  means  of  realising  the  first  requirement — an 
increased  absorbing  power.  The  attention  may  now,  however,  be 
advantageously  directed  to  the  facilities  for  the  increase  of  these 
powers,  and  these  are  manifestly  twofold — viz.,  the  exposure  of  the 
soil  fully  to  the  air,  and  the  passage  of  rain  through  the  land.  The 
tillage  of  the  land  is  therefore  just  the  agency  required  to  ac- 
complish this  desirable  result ;  for  as  I  have  said  before,  the  in* 
version,  stirring,  and  crushing  of  the  soil  by  the  various  operations 
of  ploughing,  cultivating,  harrowing,  and  rolling,  each  and  all  pro- 
mote the  exposure  of  fresh  portions  of  the  soil  for  atmospheric 
action ;  and  whatever  capability  is  possessed  for  the  secretion  of 
ammonia,  the  soil  is  thus  furnished  with  the  opportunity  for  its 
exercise. 

If  you  view  our  field  labour  as  so  many  means  for  exposing 
every  portion  of  the  surface  soil  to  the  air,  you  will  at  once  realise 
the  value  of  many  operations  which  we  have  hitherto  only  con- 
sidered as  of  mechanical  value  in  preparing  the  land  for  seed,  by 
rendering  it  light,  and  giving  the  roots  freedom  for  their  growth 
and  extension.  But  the  advantages  are  double ;  for  not  only 
is  it  necessary  for  the  luxuriant  growth  of  a  crop  that  it  should 
be  so  placed  that  its  roots  have  a  freedom  of  action  for  searching 
after  the  food  which  the  crop  requires,  but,  as  I  have  already  ex- 
plained, the  means  we  adopt  for  attaining  this  result  equally 
facilitate  the  success  of  the  crop  by  the  accumulation  of  fertilising 
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matter  which  Is  being  simultaneously  made.  This  free  and  loose 
condition  of  the  soil  is  equally  favourable  for  the  passage  of  rain 
into  the  soil ;  and  when  this  is  properly  assisted  by  an  efficient 
under-drainage,  then  alone  is  the  full  advantage  denved  from  the 
rain  and  its  fertilising  contents. 

With  a  knowledge  of  these  principles,  if  you  review  that  old 
established  practice  of  fallowing,  you  will  not  fail  to  detect  the 
reason  for  past  success  in  this  practice,  and  you  will  see  another 
instance  of  that  true  union  which  exists  between  practice  and 
science,  which  every  lover  of  agricultural  progress  hails  with  feel- 
ings of  pleasure.  The  true  principle  of  fallowing  has  been  to  ex- 
pose the  land  to  the  wind,  rain,  frost,  and  beat,  and  to  keep  the 
land  moving  as  much  as  possible.  Manifest  have  been  the  advan- 
tages derived  from  extra  ploughing,  which  to  the  eye  appeared  at 
the  time  productive  of  little  change  or  benefit,  but  the  succeeding 
crop  has  in  many  such  cases  given  evidence  of  increased  capabili- 
ties of  production,  which,  until  lately,  has  been  set  down  as  simply 
resulting  from  the  mechanical  condition  of  the  soil  being  more 
favourable  for  growth,  instead  of  its  being  also  referred  in  part  to 
the  increase  of  food  for  the  crop  which  was  thus  obtained. 

The  use  of  lime  for  fallows  is  an  old  established  practice  loudly 
decried  by  some  as  exhausting  to  the  land,  but  still  the  practice  was 
continued,  because  it  was  found  to  succeed  ;  and  now  the  practice 
has,  by  its  successful  results,  survived  the  period  of  its  condemna- 
tion, and  entered  into  one  of  more  honour,  in  which  both  practice 
and  science  agree  to  sanction  and  advise  its  use.  Here  let  us  all 
take  a  lesson  for  our  future  guidance,  and  remember  that  old  estab- 
lished and  successful  practice  has  truth  for  its  foundation,  and  al- 
though there  may  also  be  some  error  intermixed  with  it,  yet  we 
shall  be  unwise  to  condemn  any  successful  practice  as  useless  which 
oar  present  imperfect  knowledge  cannot  exactly  approve  of. 

We  have  now  to  notice  the  influence  of  tillage  operations  upon  the 
organic  matter  of  the  soil ;  and,  without  going  into  any  unnecessary 
detail,  I  may  remind  you  that  the  passage  of  rain  water  (and  its  asso- 
ciates from  the  atmospheric  air)  into  the  soil  very  materially  assists 
in  promoting  the  decay  of  these  organic  matters,  and  renders  them 
serviceable  for  the  support  of  vegetation.  Thus  every  portion  of 
the  soil  derives  advantage  from  the  tillage  operations  to  which  it 
is  subjected.  The  mineral  matter  of  the  soil  which  is  in  an  active 
condition  is  thus  enabled  to  pass  into  the  circulation  of  plants. 
Those  portions  of  the  soil  which  are  not  in  an  advanced  stage,  but 
lie  dormant  in  the  soil,  are  by  the  same  power  awakened  to  action, 
and  transferred  into  an  active  state;  whilst  the  insoluble  grit  of  the 
soil  has  also  gradually  progressed  into  the  next  stage,  or  the  dormant 
condition.  The  stores  of  ammonia  which  the  atmosphere  contains 
are  gathered  by  the  soil,  and  subsequently  liberated  when  required 
by  a  growing  crop;  whilst  the  organic  matter  of  the  soil  is  also  by. 
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the  same  agency  prepared  to  minister  to  vegetable  productiveness: 
Thus  we  have  nearly  all  the  requirements  of  our  crops  supplied 
from  natural  sources,  and  these  are  rendered  available  by  our 
various  tillage  operations. 

The  conclusion  to  which  we  are  brought  by  these  facts  is,  that 
tillage  operations  render  free  and  available  for  vegetation  certain 
fertilising  matters  which  are  essential  for  our  crops,  and  that  the 
degree  to  which  the  resources  of  any  soil  are  developed  is  propor- 
tioned to  the  extent  of  these  operations.  Practically  it  matters  but 
little  whether  so  much  alkaline  matter,  ammonia,  and  organic 
matter  is  added  to  the  soil  by  manure,  or  converted  from  a  dormant 
to  an  active  condition.  It  is  manifest  that  in  both  cases  the  soil  is 
equally  enriched  by  equal  quantities  of  the  same  materials ;  but  there 
is  this  advantage  in  favour  of  the  tillage  operations,  that  whilst  the 
two  methods  may  be  equal  in  a  chemical  point  of  view,  yet  the 
mechanical  conditions  are  very  materially  in  favour  of  cultivation 
as  a  substitute  for  manure.  The  food,  being  the  same,  equal 
results  would  be  obtained,  provided  other  conditions  were  equal ; 
but  if  the  mechanical  condition  of  the  soil  is  very  much  improved, 
it  will  enable  the  crop  to  grow  more  freely,  and  this  is  so  much  the 
more  advantageous  for  the  increase  of  the  crop  resulting  from  our 
tillage  operations. 

But  wnat  are  the  practical  inferences  we  are  to  draw  from  these 
principles  ?  Are  we  to  consider  our  farms  independent  of  our  various 
manures  ?  This  would  certainly  be  a  premature  conclusion.  We 
see  how  advantageous  the  use  of  lime  is,  and  our  arguments  are 
certainly  in  favour  of  its  frequent  employment  in  moderate 
quantities.  It  is  equally  clear  that  there  is  a  great  difference  in 
soils  as  regards  the  mineral  matter  they  contain ;  for  if  they  do  not 
possess  the  several  ingredients  which  the  crops  require,  our  tillage 
operations  cannot  develop  them,  and  hence  such  soils  will  still  be 
dependent  upon  the  supply  of  manure  for  fitting  them  for  being 
productive. 

Those  soils  which  possess  rich  stores  of  the  mineral  matter  re- 
quired by  plants  will  be  enabled  to  yield  them  to  vegetation  under 
the  assistance  of  good  cultivation.  But  as  the  majority  of  our  soils 
are  very  deficient  in  phosphates,  and  as  these  valuable  fertilisers, 
even  upon  well-managed  farms,  are  being  continuously  removed 
from  the  land,  and  do  not  in  regular  course  of  farm  management 
find  their  way  back  again  to  the  land,  it  is  evident  that  few  soils 
could  withstand  the  removal  of  this  important  group  of  manures 
without  some  return  being  made  periodically,  and  hence  we  may 
fairly  anticipate  considerable  advantage  from  the  continued  em- 
ployment of  phosphatic  manures.  The  value  of  farmyard  manure 
will  still  be  equally  great,  and  its  economical  value  will  not  be 
depreciated  because  of  tillage  operations  being  in  some  manner  a 
substitute.    They  must  rather  stand  side  by  side  as  valuable  co- 


AS  FERTILISING  AGENTS.    "  15 

operators  111  the  same  service,  and  not  be  looked  upon  as  competi- 
tors. We  must  not  prize  our  manures  less,  but  value  cultivation 
more  highly;  and  I  have  no  doubt  that  thus  the  standard  of  our 
crops  will  be  materially  raised,  especially  if  an  active  cultivation  of 
the  land  is  supported  by  a  well-managed  homestead,  in  which  food 
is  economically  consumed,  and  the  manure  carefully  preserved  and 
prepared  for  the  use  of  the  form. 

You  may,  however,  justly  require  of  me  some  practical  results  . 
in  support  of  the  principles  named.  This  I  can  readily  fur* 
niah.  In  fact,  I  have  already  based  my  arguments  upon  the 
success  which  has  generally  attended  the  practice  of  fallowing,  and 
upon  which  most  conclusive  evidence  is  to  be  obtained  throughout 
the  country.  I  should,  however,  be  guilty  of  a  great  oversight 
if  I  omitted  to  make  reference  to  the  "  Lois  Weedon  "  system  as 
another  illustration  of  the  principles  I  have  already  specified. 
Mu^h  as  this  has  been  a  bone  of  contention  both  among  practical 
farmers  in  different  districts,  as  well  as  amongst  scientific  men,  as 
to  the  principles  involved,  still  I  feel  that  I  must  not  avoid  making 
reference  to  it.  Whatever  may  be  our  preconceived  ideas  respect- 
ing the  nutrition  of  plants  and  the  exhaustion  of  the  soil,  still 
here  we  have  a  fact  establishing  beyond  doubt  that  wheat  may  be  . 
grown  year  after  year  upon  land  of  moderate  fertility;  and  not- 
withstanding that  the  soil  has  not  been  enriched  by  the  use  of 
manure,  still  the  land  has  progressively  increased  in  fertility,  and  the 
crops  become  more  abundant  and  of  superior  quality.  It  is  desir- 
able that  I  should  briefly  notice  some  of  the  peculiarities  of  this 
system.  The  plan  adopted  by  the  Rev.  S.  Smith  at  Lois  Weedon, 
in  Northamptonshire,  is  to  divide  the  field  into  lands  5  feet  wide. 
In  the  centre  of  these  lands,  the  wheat  is  dibbled  at  the  rate  of  2 
pecks  per  acre  in  3  rows,  one  foot  apart,  thus  leaving  a  space  of  3 
feet  in  width  unoccupied.  When  the  plant  is  up  strong,  the  whole 
of  the  land  is  dug  with  a  fork  and  allowed  to  lie  rough  for  the 
winter.  In  the  following  spring  the  land  is  levelled  and  well 
cleaned  by  the  use  of  the  horse-hoe,  and  this  implement  is  freely 
used  until  the  wheat  is  coming  into  blossom.  The  rows  of  wheat 
are  then  earthed-up  with  a  mould-board,  and  in  the  furrows  thus 
made  the  subsoil  plough  is  used  tolerably  deep.  To  overcome  the 
injurious  influence  on  the  wheat,  which  is  found  to  arise  from  the 
land  being  too  loose,  the  Crosskill  roller  is  used  before  the  ground 
is  sown,  and  also  in  the  following  spring.  In  this  manner  one- 
half  of  the  ground  is  occupied  in  producing  wheat,  whilst  the 
remaining  half  is  under  fallow  in  preparation  for  the  next  year's 
crop.  Under  this  system  the  produce  of  this  land  (not  worth  30s. 
per  acre),  has  been  raised  from  16  to  40  bushels  per  acre.  The 
crops  from  1847  to  1856  inclusive,  averaged  34  bushels;  the  crop 
of  1857  produced  36  bushels ;  the  crop  of  1 858  equalled  40  bushels : 
and  thus  the  land,  instead  of  showing  any  sign  of  exhaustion,  gives 
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proof  of  increasing  fertility.  The  question  naturally  arises,  To 
what  source  are  we  to  trace  these  anomalous  circumstances,  that 
with  the  repeated  removal  of  these  crops,  without  any  compensa- 
tion by  manure,  the  soil  advances  in  fertility  ?  It  can  be  referred 
to  no  other  causes  than  those  I  have  already  named — the  con* 
version  of  the  dormant  matter  of  the  soil  into  an  active  condition, 
whilst  at  the  same  time,  and  under  the  same  agency,  the  soil  feeds 
upon  the  nitrogenised  matter  of  the  atmosphere,  and  secretes  a 
store  of  food  for  the  growth  of  the  succeeding  crop.*  With  facts 
before  us  like  these,  it  is  folly  to  doubt  the  possibility  of  such  being 
done,  or  to  set  it  aside  as  an  incredible  story.  It  would,  however, 
be  equally  wrong  to  entertain  the  idea  that  the  same  results  would 
be  attained  under  other  circumstances.  Doubtless,  there  is  much 
land  upon  which  equally  satisfactory  results  may  be  realised,  but 
there  are  also  many  districts  in  which  the  system  could  not  be  fol- 
lowed out  remuneratively.  A  moment's  consideration  will  prove 
this.  To  produce  a  crop  of  wheat,  the  land  has  to  yield  up  not 
only  nitrogen  in  a  state  fitted  for  assimilation,  but  also  mineral 
matter,  and  without  these  supplies  a  luxuriant  crop  cannot  be  pro- 
duced. The  nitrogen  may  be  derived  from  two  sources,  the  soil 
.  and  the  air;  but. the  mineral  matter  can  only  be  supplied  from  the 
SOIL.  If  by  any  plan  we  can  render  these  supplies  available  with 
greater  rapidity  than  the  crops  draw  upon  the  land,  then  the  pro- 
ductive powers  of  the  soil  are  not  reduced  from  the  loss ;  but 
under  other  circumstances,  the  land  must  gradually  become  less 
productive.  The  plan  adopted  at  Lois  Weedon  succeeds  in  main- 
tainining  the  productive  character  of  the  land,  and  its  success  may 
be  traced  to  two  circumstances. 

1st,  That  the  soil  contains  the  necessary  supplies  of  mineral 
matter  ready  for  being  brought  into  use  ;  and, 

2d,  That  the  tillage  operations  are  capable  of  rendering  these 
supplies  available. 
The  absence  of  either  of  these  conditions  must  produce  a  failure  ; 
for  if  the  required  mineral  matter  were  absent  from  the  soil,  no 
amount  of  tillage  could  produce  it ;  and  so  also  if  the  mineral 
matter  were  present,  but  under  circumstances  which  would  not 
allow  of  its  being  rendered  available,  it  could  not  be  of  any  ser- 
vice to  the  crop.  This  is  a  system  which  can  only  be  fully  carried 
out  upon  soils  possessing  certain  mineral  ingredients  required  for 
the  wheat  crop,  for  its  chief  merit  consists  in  the  development  of 
hidden  or  dormant  stores  of  fertility  which  may  exist  in  soils 

*  A  good  deal  might  be  argued  in  favour  of  the  chief  supply  of  nitrogen  in  Mr 
Smith's  successful  practice  being  obtained  from  the  decomposition  of  the  organic 
matter  in  the  soil,  rather  than  by  the  soil  absorbing  it  from  the  atmosphere.  And 
also  it  may  be  argued,  that  in  this  case  the  wheat  plants  are  placed  in  conditions 
favourable  to  their  absorbing  ammonia  or  nitric  acid  by  their  leaves  from  the  air. — 
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when  little  expected.  In  the  case  of  the  Lois  Weedon  soil,  we  hare 
a  thorough  wheat  soil,  and  hence  its  powers  are  brought  into  action ; 
but  whereas  you  cannot  develop  properties  which  are  not  pos- 
sessed, yoa  must  not  expect  to  carry  out  this  plan  upon  soils  of  an 
opposite  character.  We  must  not,  however,  reject  it  entirely,  even 
for  these  soils,,  for  there  is  a  most  valuable  lesson  to  be  learnt 
from  it,  which  will  always  be  of  service,  and  that  is  the  proof  it 
gives  of  the  fertilising  results  of  tillage  operationa  The  Lois 
Weedon  system  may  have  its  special  districts  for  its  successful  or 
unsuccessful  adoption,  but  the  lesson  we  gather  is  of  universal 
application — viz.  that  the  culture  of  the  soil  is  a  most  powerful  and 
valuable  cause  of  fertility. 

We  may,  in  conclusion,  add  a  few  remarks  to  what  we  have 
already  stated  as  to  the  extent  to  which  tillage  operations  are  a 
substitute  for  manure.  I  have  already  shown  that  they  are  valu- 
able promoters  of  fertility  in  all  our  soils,  by  the  conversion  of  the 
dormant  organic  and  inorganic  matter  they  contain  into  fertilising 
materials  fitted  to  support  and  nourish  vegetation,  and  that  at  the 
same  time  the  soil  is  rendered  more  competent  for  absorbing  from 
the  atmosphere  nitrogenised  matter.  Ihese  results,  though  evi- 
dent upon  all  soils,  will  be  more  manifest  upon  soils  already  pos- 
sessing a  fertile  character,  and  upon  such  soils  tillage  might  to  some 
extent  supersede  the  use  of  manure ;  but  upon  inferior  soils,  al- 
though beneficial  results  will  be  evident,  still  the  advantages  will 
not  be  equal,  and  there  will  be  greater  necessity  for  the  use  of 
manure.  Upon  whatever  soil  the  trial  is  made,  the  result  must  of 
necessity  be  regulated  by  the  composition  of  the  soil.  If  a  soil  is 
being  cultivated  which  requires  a  free  supply  of  the  phosphates, 
and  there  is  a  natural  deficiency  in  the  soil,  it  is  clear  that  the  use 
of  some  phosphatic  manure  will  be  desirable,  for  no  extent  of  till- 
age can  compensate  for  the  absence  of  such  a  body.  It  is  just 
the  same  with  the  other  ingredients  required  by  our  crops.  If  the 
soil  is  fertile  it  possesses  these  stores,  and  then  culture  brings  them 
into  use.  It  may,  however,  be  said,  cannot  a  chemical  analysis 
of  the  soil  at  once  indicate  whether  or  not  a  soil  is  competent  or 
not  for  the  successful  application  of  this  system  ?  I  reply,  it  may 
be  a  safe  guide  in  some  cases,  but  the  indications  of  nature,  by 
the  general  products  of  the  land,  will  be  a  safer  guide  in  the 
Majority  of  eases.  There  is,  however,  one  important  advantage 
which  will  result  from  tillage  operations,  and  that  is  the  storing 
away  in  the  soil  much  of  the  ammonia  of  the  atmosphere.  This 
will  take  place  upon  all  soils,  but  upon  rich  clays  and  loams  more 
especially  so.  This  is  another  powerful  inducement  for  stirring 
and  exposing  the  land — we  have  seen  how  valuable  lime  is  in 
producing  this  result,  and  that  it  is  an  important  co-operator  in 
the  action.  Hence  tillage  operations  in  no  way  supersede  the  use 
of  lime,  but  render  its  action  more  beneficial ;  neither  does  the 
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cultivation  of  the  land  supersede  the  supply  of  manure  for  the 
crop  when  the  land  is  deficient  in  one  or  more  of  the  ingredients 
which  the  crop  requires. 

It  is  for  these  reasons,  that  whilst  we  value  tillage  operations  as 
most  important  agencies  for  promoting  the  fertility  of  the  land, 
we  must  not  allow  them  to  supersede  the  use  of  manure.  We  shall 
still  find  an  economical  use  of  our  manures  equally  imperative  and 
remunerative,  and  our  higher  appreciation  of  the  great  value  of 
tillage  operations  will  result  in  an  increase  of  the  average  pro- 
duce of  our  soils,  rather  than  in  depreciating  the  value  of  manures. 
Extremes  are  at  all  times  dangerous.  Whilst,  therefore,  we  may 
more  highly  value  tillage  operations,  and  upon  many  soils  realise 
thereby  similar  results  to  those  attained  from  the  use  of  ammonia- 
cal  manures,  we  must  at  the  same  time  be  cautious  not  to  over- 
look the  important  results  we  obtain  by  the  use  of  our  various 
natural  and  artificial  manures,  and  look  to  them  as  valuable  pro- 
moters of  fertility,  which  will  always  produce  profitable  results  in 
proportion  to  the  skill  and  discretion  with  which  they  may  be  pre- 
pared. 


ON    BRAXY    IN    SHEEP. 

By  Jambs  Cowan,  Glasgow  (Premium,  £10) ;  and  Hugh  Borthwick,  Traquair 
Knowes,  Peebles  (Premium,  £5). 

[Braxy  still  commits  great  ravages  among  the  young  stock  of  hill- 
grazings.  Few  diseases  that  prevail  among  our  domestic  animals  are 
less  under  the  control  of  the  stock-master.  Severe  losses  are  often 
borne  without  much  repining,  for  the  disease  sometimes  appears  so 
capricious  in  its  attacks  as  to  baffle  at  once  all  the  skill  derived 
from  former  experience.  Every  well-described  instance  of  success 
or  loss,  following  certain  modes  of  management,  are  equally  worthy 
of  being  recorded.  The  following  report  consists  of  such  portions 
of  two  papers  to  which  awards  were  made,  as  best  bring  out  the 
character  and  nature  of  the  disease,  and  the  influences  which  tend 
to  aggravate  or  mitigate,  as  well  as  prevent  its  attacks. — Ed.] 

Mb  Cowan  describes  the  symptoms  as  under : — 

"  The  first  symptom  exhibited  by  a  sheep  affected  with  braxy  is  a 
short  step.  This  is  discernible  before  they  begin  to  lie  down  and 
rise  frequently,  or  stand  apart  with  the  head  depressed  and  the 
back  arched — the  disease  having  by  this  time  made  considerable 
progress.    The  contracted  step  is  occasioned  by  pain  in  the  bowels, 


OK  BRAXY  IN  SHEEP.  10 

as  it  is  observed  before  any  swelling  takes  place  to  cause  an  im- 
pediment in  walking.  I  have  tested  hoggs  at  night  by  this  symp- 
tom, or  had  suspicions  that  they  were  affected,  and  in  some  cases 
they  were  dead  in  the  morning ;  while  in  others  they  were  only 
advanced  to  the  next  stage  which  I  have  mentioned,  either  lying 
down  and  rising  alternately,  or  standing  apart  with  the  head  and 
ears  banging  down,  the  eyes  dull,  the  belly  swelled,  and  the  back 
arched.  At  this  stage  the  pulse  is  quick,  and  often  irregular,  and 
the  breathing  hurried  and  laborious.  The  cud  is  suspended  by  the 
time  that  the  first  symptom  appears.  There  is  seldom  any  passage 
in  the  bowels,  while  the  urine  is  frequent  and  small  in  quantity. 
The  blood  is  very  dark  and  thick ;  and  should  an  attempt  be  made 
to  bleed  at  an  advanced  stage,  it  can  be  drawn  only  in  drops  from 
the  jugular  vein.  Should  the  disease  not  terminate  rapidly,  and 
the  animal  hold  out  for  some  time,  the  wool  begins  to  fall  and  have 
a  dry  appearance.  The  brain  is  not  affected  in  the  same  manner 
as  in  louping-ill  (or  lung  inflammation),  as  it  is  only  in  rare  cases 
that  they  fall  into  convulsions.  I  have  seen  them  stand  on  their 
feet  until  they  fell  down  dead,  as  if  shot.  Although  braxy  and 
louping-ill  are  both  internal  inflammations — the  former  affecting  the 
digestive,  and  the  latter  the  respiratory  organs — yet  the  symptoms 
which  they  outwardly  exhibit  are  very  different.  In  loupinff-ill 
the  eye  is  unnaturally  sharp,  the  step  quick  and  light,  and  they 
bleed  freely  even  at  an  advanced  stage  of  the  disease,  although  the 
blood  is  drawn  to  the  seat  of  the  disease  as  well  as  in  braxy. 

"  It  is  not  easy  to  say  how  long  a  sheep  affected  with  braxy  will 
hold  out ;  the  degrees  of  severity  in  its  attacks  are  various,  and  it  often 
is  difficult  to  say  how  long  the  sheep  may  have  been  affected  before 
it  has  been  observed.  I  have  seen  them  die  in  a  few  hours  after 
being  first  noticed,  although  able  to  be  driven  for  more  than  a 
mile  from  the  hill ;  while  others  again,  apparently  as  far  advanced 
when  first  seen,  lived  from  twelve  to  twenty-four  hours.  When 
bled  and  treated  with  physic,  I  have  seen  them  live  for  two  and 
three  days.  But  it  is  mostly  on  lands,  or  at  times  when  the 
disease  is  moderate,  that  these  instances  occur,  as  the  greater 
number  are  either  found  dead,  or  live  but  a  short  time  after  being 
observed  to  be  sick. 

"It  may  be  remarked  that  the  post-mortem  appearances  of 
braxy  are  various.  Yet  in  every  case,  as  soon  as  the  internal 
viscera  is  laid  bare,  the  traces  of  inflammation  are  distinctly  visible, 
extending  more  or  less  through  the  whole  structure.  Upon  cutting 
through  the  lining  membrane  of  the  abdomen  a  most  offensive 
smell  is  emitted.  The  bowels  are  inflated,  and  the  whole  internal 
cavity  filled  with  a  noxious  gas ;  and  in  cases  where  the  smaller 
intestines  and  the  lining  of  the  abdomen  have  been  more  parti- 
cularly affected,  a  large  quantity  of  bloody  serum  has  been  thrown 
out,  and  is  floating  around  them.    I  may  here  mention  that  these 
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are  the  cases  in  which  it  is  most  difficult  to  draw  blood' from  the" 
jugular  vein.  The  more  prominent  appearance  of  organic  disease 
first  presented  is  the  inflamed  state  of  the  abomasum — the  reed,  as 
it  is  called,  or  fourth  stomach.  This  is  generally  to  such  an  extent 
as  to  sanction  the  common  idea  that  it  is  the  organ  that  is  pri- 
marily affected.  The  usual  results  of  acute  inflammation,  in  the  shape 
of  large  mortified  spots,  are  spread  over  its  surface,  and  to  such  an 
extent  is  the  structure  of  the  organ  destroyed,  that  these  are  readily 
penetrated  by  the  finger,  while  its  inner  coating  is  sometimes 
entirely  black.  All  the  other  stomachs  are  inflamed  more  or  less, 
especially  the  second,  or  king's-hood,  as  it  is  called.  Next  to  the 
stomachs  and  bowels,  the  kidneys  are  most  seriously  implicated,  and 
in  severe  cases  they  are  reduced  to  a  soft  pulpy  mass  by  the  time 
that  death  takes  place.  The  liver  and  lungs  are  also  affected, 
although  in  such  a  way  as  to  show  that  it  is  only  through  the  blood 
that  they  are  implicated  in  the  general  disorder.  The  contents  of 
the  first,  second,  and  fourth  stomachs  are  in  a  semi-liquid  condition, 
and  apparently  in  a  state  of  fermentation ;  while  those  of  the 
third  stomach  (omasum  or  manyplies)  and  the  whole  of  the  intes- 
tines are  dry  and  hard,  those  of  the  latter  being  frequently  held  to- 
gether by  cords  of  bloody  gelatinous  matter,  which  makes  it  very 
difficult  to  open  them,  either  by  physic  or  injections  of  any  descrip- 
tion. 

"  When  the  weather  is  soft  and  humid  the  process  of  decomposi- 
tion is  very  rapid.  I  have  seen  the  whole  body  to  the  very  hoofs 
swelled  to  an  enormous  extent  within  a  few  hours  after  death  ;  the 
skin  dark,  and  the  wool  ready  to  come  off.  Between  the  layers 
of  the  muscles  of  those  which  swell  thus  rapidly  exudes  a  bloody 
serum,  which  the  housewives  who  are  skilful  in  the  preparation 
of  braxy  for  table  use  endeavour  to  get  rid  of  by  putting  the  flesh 
in  running  water,  and  laying  large  stones  on  the  top  to  press  it 
out.  And  in  regard  to  eating  "  braxy  "  (as  the  flesh  of  those  who 
die  of  the  disease  is  called),  I  would  here  remark  that  the  practice 
is  much  to  be  reprobated,  although  it  is  almost  universal  among 
those  connected  with  stock  in  every  district  where  the  disease  is 
prevalent ;  and  in  some  places  of  Argyllshire  large  quantities  of  it 
are  salted,  dried  as  hams,  and  sold  into  the  towns,  where  by  many 
it  is  considered  as  a  delicacy.  Prom  the  quantities  of  it  consumed 
in  particular  localities,  there  is  no  doubt  but  that  it  is  a  cause  of 
bowel  disorders,  impurity  of  the  blood,  and  skin  diseases.*  . 

"  The  Nature  of  Braxy. — I  consider  braxy  to  be  an  acute  inflamma- 
tory disease,  which  is  excited  in  the  digestive  organs.     Should  this 


*  To  such  an  extent  is  braxy  mutton  still  in  request,  that  while  the  skin  of  a 
blaickfaced  hogg  last  season  brought  two  shillings  in  Ayrshire,  the  carcass  brought  four. 
This  is  about  half  value  for  the  animal,  which,  without  doubt,  makes  stock-farmers 
toss  careful  about  using  means  to  stop  its  ravages.— Ed. 
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definition  of  its  nature  be  correct,  the  exciting  causes  must  be 
sought  for  in  the  nature  of  the  food,  and  its  peculiar  influence  upon 
those  that  are  liable  to  be  attacked ;  and  likewise  in  the  condition 
of  the  pasture,  and  the  influence  and  action  of  the  atmosphere  upon 
it,  at  the  particular  season  when  braxy  is  prevalent. 

44  The  general  Character  of  the  Land  most  subject  to  Braxy  is  dry 
and  light,  composed  of  gravel  and  loose  earth.  In  some  situations 
the  land  is  covered  with  heather  interspersed  with  green  patches 
or  'gains,'  while  in  others  the  surface  is  all  or  mostly  green — 
'  white  land,'  as  it  is  called  in  the  pastoral  districts.  There  is 
very  little  braxy  upon  soils  composed  of  peat-moss,  or  largely 
mixed  with  it;  nor  yet  upon  bog-land,  either  of  deep  clay  or 
vegetable  composition.  For  instance,  the  flat  bog-lana  of  Esk- 
dalemuir  is  almost  exempted  from  it.  I  was  lately  informed  by  a 
person  who  was  for  some  time  a  shepherd  upon  a  large  farm  in 
that  district,  that  there  was  one  season  when  they  clipped  all  the 
hoggs  that  were  smeared  at  the  previous  Martinmas.  There  is 
likewise  very  little  of  it  upon  the  cold  mossy  lands  of  Ayrshire, 
and  the  Upper  Ward  of  Lanarkshire,  nor  yet  upon  the  limestone 
districts  of  the  English  border.  It  is  extensively  prevalent  in  the 
West  Highlands,  particularly  in  some  districts  of  Argyllshire.  In 
the  south,  the  dry  hills  of  Peebles  and  Selkirk  shires,  with  part 
of  Dumfries  and  Galloway,  are  more  particularly  noted,  although 
it  does  not  prevail  there  to  the  same  extent  and  severity  as  in 
Argyllshire. 

"  Causes  of  Braxy. — When  the  plants  upon  land,  whether  of 
heather  or  green  herbage,  are  of  a  dry  binding  nature,  and  when 
the  young  shoots  of  the  heather  begin  to  get  firm  and  woody  after 
the  decay  of  the  blossom  in  autumn,  they  never  fail  to  induce  a  cos- 
tive habit  of  body,  more,  especially  among  the  younger  part  of  the 
flock.  Constipation  of  the  bowels  is  invariably  present  in  braxy, 
and  they  are  thus,  as  it  were,  previously  prepared  for  the  unfavour- 
able action  of  those  other  agencies  which  concur  in  exciting  the 
disease.  There  is  an  inflammation  of  the  digestive  organs  among 
hoggs  upon  arable  land  which  bears  a  close  resemblance  to  braxy  ; 
and  where  the  bowels  are  not  in  a  costive  state  at  the  time  when  the 
attack  takes  place,  ^he  disease,  although  evidently  excited  in  the 
digestive  organs,  has  more  the  appearance  of  general  fever,  and  is 
evidently  caused  by  irregularity  of  feeding,  sudden  changes  of 
food,  or  by  the  foulness  of  the  pasture.* 

"  Upon  land  where  there  is  a  large  amount  of  surface  covered 
with  heather,  which  in  spring  and  early  summer  becomes  dry  and 
gets  out  of  season,  the  portions  of  green  land  are  consequently 


*  It  is  evident  that  two  diseases  have  been  often  confounded.  Many  of  the 
exciting  causes  are  the  same  in  both.  The  subject  is  well  worth  the  attention  of 
our  veterinary  surgeons. — Ed. 
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eaten  very  close,  and  these  being  likewise  the  places  to  which  the 
flock  resort  during  the  night,  and  where  they  leave  a  large  quan- 
tity of  manure,  the  grass  upon  them  is  kept  in  a  soft  and  growing 
state  so  long  as  fresh  weather  continues.  The  same  feature  ap- 
pears upon  white  land,  where  there  is  a  large  proportion  of  i  fog- 
ged leas,'  as  they  are  called,  or  dry  land  bearing  plants  of  a  dry 
and  harsh  description.  Independent  of  these  causes,  there  is  scat- 
tered throughout  hill-pastures  of  almost  all  descriptions  a  portion 
of  land  bearing  soft  tathy  grass,  which  at  a  certain  crisis  becomes 
dangerous,  or  otherwise,  according  as  it  is  aided  or  counteracted 
in  its  tendency  to  produce  disease  by  the  nature  of  the  pasture 
with  which  it  is  intermixed,  and  the  habit  of  body  which  has  pre- 
viously been  induced.  Uncultivated  land  upon  which  cattle  are 
pastured  is  in  general  liable  to  braxy,  owing  to  the  abundance  of 
soft  tathy  grass  which  is  raised  by  their  manure ;  and  the  grazing 
of  cattle  during  the  summer  upon  the  land  set  apart  for  wintering 
hoggs  was  evidently  one  of  the  reasons  why  they  were  so  sub- 
ject to  it  when  kept  separate  from  the  older  sheep,  which  at  one 
time  was  a  prevalent  practice  among  store-farmers  in  the  south  of 
Scotland. 

"  Plants  get  more  difficult  of  digestion  after  they  are  fully  ripened 
and  partially  decayed,  and  do  not  go  so  rapidly  through  the 
stomachs  and  bowels  as  softer  food ;  and  hoggs,  whose  digestive 
organs  are  comparatively  tender,  are  sure  to  be  more  readily  in- 
fluenced by  such  food ;  and  the  constipation  and  indigestion  thus 
induced  require  only  to  be  excited  by  a  proportion  of  softer  grass 
acted  upon  by  the  atmosphere,  thereby  increasing  the  indigestion 
and  causing  fermentation,  until  cither  acute  inflammation  of  the 
digestive  organs,  or  general  fever,  is  fully  developed.  I  consider 
these  as  the  leading  causes  of  the  disease,  and  as  the  reasons  why 
hoggs  are  its  special  victims. 

"  The  time  in  autumn  when  Braxy  will  make  its  first  appearance 
varies  more  than  a  month  in  different  years,  earlier  or  later  as 
the  soft  grass  begins  to  decay,  and  more  especially  when  frosty 
nights  occur  early.  I  have  seen  it  make  its  appearance  during 
September  in  one  season,  while  in  the  year  following,  upon  the 
same  farm,  there  were  few  cases  before  the  first  or  second  week 
of  November.  Frosty  nights,  with  a  white  rime,  followed  either 
by  a  change  to  fresh  or  a  bright  sunshine  during  the  day,  is 
the  kind  of  weather  during  which  it  frequently  makes  its  first 
appearance.  Still,  I  have  seen  it  commence  in  good  dry  weather, 
but  not  until  the  soft  grass  began  to  decay.  There  is  one  cir- 
cumstance to  which  I  would  wish  to  draw  particular  attention, 
as  it  is  so  far  corroborative  of  the  foregoing  statements,  which  is, 
that  it  is  always  severe  after  a  hot,  dry  summer,  during  which  dry 
lands  exposed  to  the  sun  have  been  burnt  up,  and  upon  which  a 
soft  after-growth  arises  in   harvest.      In   these  seasons,   should 
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frost  not  set  in,  braxy  is  late  in  making  its  appearance.  I  remem- 
ber the  summer  of  1826,  and  the  great  growth  after  harvest,  and 
that  braxy  was  late  in  making  its  attack,  but  it  was  severe  when 
it  came.  I  give  a  short  extract  from  a  letter  written  to  me  some 
time  ago  by  a  good  observer  residing  in  Annandale,  and  practi- 
cally acquainted  with  the  disease: — *  The  worst  year  that  I  ever 
saw  for  braxy  was  1826.  I  was  then  on  a  light  land  farm.  The 
hoggs  died  there  in  great  numbers,  until  we  removed  them  to  low 
pasture,  when  the  disease  ceased,  but  not  for  some  time  after  their 
removal.'  The  year  1826  would  be  an  extreme  one,  as  there  has 
been  no  such  season  since  for  heat  and  continued  drought ;  yet  I 
have  always  noted  that  after  a  dry  summer  braxy  is  sure  to  be 
more  severe  upon  the  dry  lands  that  are  usually  subject  to  it,  and 
likewise  extends  to  places  which  in  other  seasons  are  nearly  alto- 
gether exempted.  This  was  particularly  exemplified  after  several 
of  the  dry  summers  that  occurred  between  1847  and  1852.  Heavy 
stocking  aggravates  braxy  in  much  the  same  way.  The  land  is 
closely  eaten  and  kept  bare  during  the  summer,  ana  after  the  lambs 
or  other  stock  are  sent  to  market  and  the  land  lightened,  there  is 
always  an  autumn  growth  which  becomes  foul  and  unwholesome." 

Mr  Borthwick  cites  some  instances  which  corroborate  the  above 
views.  He  writes: — "  The  summer  of  1842  was  dry  and  warm. 
Sheep-pasture  on  hard  land,  exposed  to  the  sun,  was  considerably 
burnt  up.  Kain  began  to  fall  in  September,  consequently  a  rapid 
growth  followed.  On  a  stock-farm  in  Peeblesshire,  celebrated  for 
its  soundness — so  much  so,  that  for  several  years  I  have  seen 
clipped,  in  the  month  of  July,  all  the  hoggs  that  were  kept  the 
preceding  month  of  August — braxy  broke  out  in  October  1842, 
and  so  fatal  was  it,  that  out  of  six  scores  of  hoggs,  kept  for 
stock,  forty  fell  in  a  few  weeks  before  any  means  were  taken 
to  arrest  its  progress.  In  following  years  no  braxy  has  occurred, 
at  least  to  any  extent.  This  is  particularly  the  case  on  arable 
pasture,  on  ground  that  has  been  heavily  stocked  during  the 
summer,  and  then  allowed  to  clean.  A  second  or  fresh  springing 
takes  place,  and  nothing  is  more  dangerous  for  hoggs,  or  more 
certain  to  bring  on  braxy.  I  have  never  known  it  occur  to  any 
extent  on  young  arable  pasture  while  sheep  had  a  fresh  clean  bite, 
if  not  previously  overstocked,  and  allowed  to  clean.  Thus  it  is 
quite  evident  that  pasture,  either  of  too  dry  a  nature  or  too  soft, 
is  alike  dangerous  for  braxy.  Besides,  any  sudden  atmospheric 
change,  of  whatever  nature,  has  a  great  tendency  to  aggravate  the 
disease." 

Mr  Cowan  remarks  as  to  the  time  the  disease  annually  abates  or 
disappears: — "  The  time  when  braxy  ceases  varies  as  much  as  that 
when  it  commences,  seeming  to  be  largely  influenced  by  the 
periods  of  growth.  It  sometimes  nearly  ceases  by  the  middle  of 
December,  and  often  entirely  so  by  the  end  of  it ;  while,  in  other 
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and  more  open  seasons,  indfvidual' cases  will  occur  until  the  end 
of  February.  There  are  other  causes  of  braxy  which  it  is  un- 
necessary to  enumerate  or  reiterate.  I  may  add,  however,  that 
there  are  causes  arising  from  management  as  well  as  those  which 
I  have  mentioned,  which  tend  to  aggravate  (I  might  almost  say 
create)  and  excite  into  activity  any  latent  causes  of  disease  that 
may  exist,  however  feebly,  in  the  soil. .  To  give  a  single  example : 
In  all  districts  subject  to  braxy,  the  most  of  land  set  apart  for 
hogg  hirsels  (hogg-fences,  as  they  were  called)  invariably  got 
worse  for  the  disease  the  longer  that  it  was  kept  separate  for  that 
purpose,  and  this  formed  one  reason  why  some  gave  up  the  prac- 
tice long  before  it  fell  into  general  desuetude.  Upon  a  large  farm 
in  Dumfriesshire,  where  this  plan  was  persisted  in  for  many 
years,  after  all  around  had  abandoned  it,  the  loss  ultimately  reached 
as  high  as  the  one  half  of  the  flock  annually.  The  place  was  at 
length  stocked  with  ewes,  and  the  hoggs  allowed  to  follow  un- 
weaned ;  and  the  result  of  the  change  was,  that  for  some  years 
afterwards  the  deaths  did  not  average  above  from  10  to  1 5  per 
cent. 

"In  regard  to  smearing,  I  have  heard  it  affirmed  by  a  great  many 
individuals  practically  acquainted  with  the  subject,  that  heavy 
smearing  never  fails  to  increase  braxy.  I  would  consider  this  as 
owing  to  the  fever  and  disorder  which  the  tar  induces.  Hoggs  are 
very  dull  and  listless  for  some  time  after  being  smeared  with  tar, 
more  especially  if  heavy  smeared ;  and  when  they  die  of  braxy 
within  a  short  time  after  the  operation,  the  flesh  tastes  so  strongly 
of  tar  as  to  render  it  unfit  to  be  eaten  until  it  has  hung  for  some 
months  in  the  smoke.  When  the  skin  is  taken  off,  every  shed  or 
opening  in  the  wool  where  the  tar  has  been  laid  on,  is  as  distinctly 
visible  upon  the  flesh  as  the  stripes  upon  a  piece  of  printed  calico. 
Independent  of  braxy  altogether,  heavy  smearing  is  very  injurious 
to  hoggs  in  a  variety  of  ways/' 

As  to  ilie  Prevalence  of  the  Disease,  Mr  Cowan  remarks: — "It  is 
very  difficult  to  obtain  a  knowledge  of  the  annual  loss  from  braxy 
upon  particular  farms,  or  within  a  given  district.  I  never  was 
engaged  upon  what  may  be  called  a  "  sickrife  "  farm,  at  least  in 
comparison  with  others.  The  greatest  number  of  deaths  from 
braxy  alone  that  has  occurred  under  my  own  eye,  in  seasons  when 
it  was  considered  severe,  would  not  exceed  15  or  20  per  cent; 
while,  at  the  same  time,  upon  farms  in  the  same  district  that  were 
more  severely  scourged,  20  and  25  per  cent  was  held  as  only  a 
moderate  loss.  Upon  a  large  hill-farm  in  Selkirkshire,  where  the 
disease  may  be  said  to  be  present  and  little  more,  the  mean  an- 
nual loss  for  the  last  thirty  years  has  been  1£  per  score,  or  nearly 
8  per  cent.  Upon  some  farms  on  Tweedside,  where  it  was  severe 
before  preventive  means  were  adopted,  the  loss  was  not  much  less 
in  some  seasons  than  from  SO  to  35  per  cent    While,  as  regards 
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the  West  Highlands,  I  have  it  from  undoubted  authority,  that 
upon  lands  where  the  hoggs  are  wintered  at  home,  and  where  a 
portion  of  older  sheep  die  of  braxy,  the  annual  loss  will  range 
from  30  to  40  per  cent ;  while  in  Morven  it  is  sometimes  as  high 
as  45  and  50,  as  a  good  number  of  older  sheep  die  in  Argyllshire, 
especially  upon  land  where  cattle  are  kept  So  severe  are  the 
losses  in  some  parts  of  that  country,  that  I  have  heard  several 
persons  affirm  that  they  could  not  estimate  what  the  deaths  would 
amount  to  if  they  kept  their  hoggs  at  home  during  the  winter, 
especially  the  wether  hoggs, 

"The  expense  of  sending  away  the  hoggs  to  a  distance  to  winter, 
or  else  incur  such  severe  losses  at  home,  deducts  largely  from  the 
profits  of  a  stock-farm  ;  while  in  the  latter  case  the  quality  of  the 
stock  is  much  reduced  by  the  loss  of  so  many  of  the  best  hoggs 
annually,  besides  causing  irregularity  in  the  number  of  the  respec- 
tive ages  upon  the  farm;  as,  when  the  deaths  have  been  numerous, 
a  greater  number  of  lambs  (and  part  of  these,  of  necessity,  small 
ones)*  are  required  to  keep  up  the  stock,  and  thus  an  additional 
quantity  of  hoggs  are  again  exposed  to  the  disease ;  while  the 
draught  of  ewes  or  cast  of  wethers  varies  in  numbers  according  as 
braxy  had  been  deadly  or  otherwise  in  the  particular  season  when 
they  were  hoggs." 

As  to  Prevention  of  the  Disease,  Mr  Cowan  says : — "  In  giving 
details  of  any  particular  means  that  have  been  put  in  operation  for 
the  prevention  of  braxy,  or  that  may  be  tried  with  some  chance  of 
success,  I  will  first  mention  those  that  are  available  in  the  present 
circumstances  of  a  farm,  without  any  extra  appliance  beyond  some 
slight  changes  of  general  management. 

u  The  first  and  one  of  the  best  preventives  is  to  stock  moderately. 
Some  kinds  of  land  grow  coarser  and  wilder  when  light  stocked, 
and  within  a  short  time  the  stock  show  little  improvement.  But 
this  is  seldom  the  case  with  land  upon  which  braxy  is  prevalent, 
as,  independent  of  this  disease  altogether,  it  is  otherwise  decidedly 
more  profitable.  The  stock  become  heavier,  carry  more  wool,  and 
are  less  liable  to  other  diseases  as  well  as  braxy.  I  have  one  par- 
ticular instance  before  me  which  may  serve  as  an  example.  Upon 
a  farm  in  Selkirkshire,  adjoining  one  where  I  once  was,  there  is  a 
small  detached  hill,  which  at  that  time  was  stocked  with  thirteen 
scores  of  sheep.  Disease  prevailed  upon  it  to  a  great  extent,  more 
especially  louping-ill  and  braxy.  The  latter  used  to  be  severe  when 
there  were  few  or  no  cases  upon  other  parts  of  the  farm.  The 
stock  upon  it  was  ultimately  reduced  to  nine  and  a-half  scores,  and 
it  has  been  for  some  time  the  healthiest  part  of  the  farm,  braxy 
being  almost  unknown.  This  result  was  gradual,  and  not  until 
several  years  after  the  reduction  of  the  stock,  clearly  indicating 
that  the  land  had  taken  some  time  to  recover  from  the  injury  which 
it  had  previously  received.    Braxy  has  decreased  considerably  of 
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late  years  upon  several  farms  in  the  vale  of  Tweed ;  and  when 
making  inquiries  if  any  well-ascertained  reasons  could  be  given  for 
this  decrease,  I  was  always  answered — c  That  if  it  was  not  owing 
to  their  being  lighter  stocked,  there  was  no  other  obvious  reason/ 

"  When  dry  light  land  is  heavily  stocked,  the  finer  portions  are 
kept  both  foul  and  bare,  and  consequently  a  soft  unwholesome 
growth  arises  at  all  seasons  when  the  weather  is  open  and  mild. 
This  is  ever  ready  to  excite  the  various  diseases  common  to  the 
particular  season. 

"  Another  preventive  of  braxy  is  regular  herding,  giving  the 
flock  a  proper  range  of  pasture,  whereby  they  will  obtain  a  greater 
variety  of  food.  The  very  time  when  braxy  commences,  and 
during  most  of  the  season  when  it  is  most  virulent,  is  the  period 
when  hill-stock,  especially  hoggs,  are  contented  to  take  the  least 
possible  range.  Their  food  is  (at  least  comparatively)  abundant, 
and  easily  procured  within  a  limited  range.  In  harvest  and  early 
winter,  sheep  have  a  strong  inclination  to  pasture  upon  the  drier 
land,  more  especially  where  it  has  a  southern  exposure.  This  is 
the  very  time  when  that  costiveness  is  induced  which  I  have  already 
mentioned  as  a  condition  of  braxy ;  and  a  variety  of  food  at  this 
particular  season  is  necessary,  in  order  to  prevent  that  extreme 
constipation  of  the  bowels  which  is  produced  by  want  of  exercise, 
and  the  feeding  too  much  upon  one  description  of  food.  It  used  to 
be  generally  remarked  that  more  hoggs  died  during  the  smearing- 
time,  as  it  was  called,  when  the  shepherds  were  all  employed  at 
that  operation,  than  during  any  other  period . 

u  Another  means  of  prevention  which  has  been  tried  with  success, 
is  to  allow  the  lambs  kept  for  stock  (with  the  exception  of  those 
upon  draught  ewes)  to  follow  their  mothers  unweaned.  Speaned 
hoggs  are  decidedly  more  dull,  and  apt  to  collect  into  small  com- 
panies, and  do  not  take  the  same  range  of  pasture  as  those  that  are 
following  their  dams ;  and  it  is  the  general  testimony  of  all  who 
have  paid  attention  to  this  matter,  that  a  larger  proportion  of  them 
die  of  braxy ;  and  the  case  seldom  fails  to  be  greatly  aggravated 
when  a  large  number  are  kept  by  themselves,  as  has  been  often 
exemplified  upon  land  where  the  disease  was  even  otherwise  very 
moderate.  It  is  objected  against  allowing  lambs  to  follow  un- 
weaned, that  the  ewes  are  thereby  reduced,  and  kept  in  lower 
condition.  But,  on  the  other  hand,  the  hoggs  are  better,  and  live 
better.  Besides,  it  is  doubtful  if  there  is  any  great  difference  in 
spring  between  ewes  whose  lambs  were  weaned,  and  those  whom 
they  were  allowed  to  follow  until  they  dropt  off  of  their  own  accord. 
It  is  often  surprising  to  see  how  little  difference  in  condition  there 
is  between  them,  especially  when  the  winter  has  been  moderate ; 
and  the  one  is  again  in  lamb  as  early  as  the  other. 

€i  Burning  of  heather  is  a  very  simple,  and  yet  far  from  ineffectual, 
means  of  mitigating  or  even  preventing  braxy,  as  well  as  other 
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diseases.  Old  heather  is  not  only  comparatively  useless,  bat  upon 
some  soils  positively  hurtful,  being  dry  and  bitter,  and  possessing 
astringent  properties,  while  any  green  land  that  may  be  mixed  with 
it  is  kept  in  such  a  bare  and  foul  state  by  the  stock  being  so  much 
dependent  upon  it  at  certain  times,  that  there  is  no  wonder  that 
such  farms  (in  certain  localities)  should  invariably  get  the  character 
of  being  "  sickrife."  Young  heather  is  very  feeding,  and  puts  on  a 
firm  fat,  while,  like  young  grass,  it  is  slightly  laxative,  especially 
upon  moss-land;  and  where  there  is  a  part  of  moss-land  upon  a  farm 
where  the  heather  can  be  regularly  burned,  it  in  a  manner  gives 
access  to  a  kind  of  land  upon  which  there  is  very  little  braxy,  and 
helps  to  afford  that  variety  of  food  which  upon  some  land  appears 
to  be  essential  in  maintaining  stock  in  a  healthy  state. 

"Burning  heather  answers  the  same  purpose  as  light-stocking,  and 
far  more  efficiently,  as,  where  the  heather  is  not  allowed  to  be  burnt 
in  any  quantity,  no  amount  of  reduction  in  the  numbers  of  the  stock 
will  counteract  the  unhealthy  tendency  which  they  acquire  when 
confined  to  pasture  upon  old  heather,  and  any  green  land  that  may 
be  scattered  amongst  it.  And  wherever  such  a  radical  evil  as  the 
preserving  of  large  tracks  of  old  heather  is  allowed  to  exist,  the 
consequences  are  sufficient  to  neutralise  whatever  schemes  may  be 
put  in  operation,  either  to  improve  the  quality  or  promote  the 
health  of  a  stock. 

"  Upon  land  peculiarly  subject  to  braxy,  not  any  one,  nor  all  of 
those  means  mentioned  as  preventives,  will  go  much  farther  than  to 
mitigate  the  eviL  When  hoggs  are  wintered  off  the  farm,  the  dis- 
ease is  often  allowed  to  commence  before  that  they  are  removed  to 
the  winter-grazing.  To  prevent  the  great  loss  that  so  frequently 
occurs  when  hoggs  are  changed  to  arable  land  or  turnips,  make 
the  change  early,  and  before  the  disease  begins  on  the  hill.  In  this 
consists  the  main  element  of  success — I  might  almost  say  the  grand 
secret  of  the  whole  matter.  As  an  illustration,  take  a  lot  of  hoggs 
from  off  hill-land  (where  they  are  subject  to  braxy)  early  in  autumn, 
and  put  them  for  a  day  or  two  upon  cow-pastures,  or  meadows  that 
have  been  dunged  or  irrigated — places  decidedly  dangerous — and 
it  is  rare  that  there  is  any  loss.  This  fact  is  often  exhibited  in  the 
case  of  lambs  taken  to  a  market  late  in  the  season,  and  in  various 
other  ways  where  they  have  to  be  confined  in  such  places.  But 
should  this  be  done  in  the  month  of  November,  or  any  time  after 
they  have  begun  to  die  on  the  hill,  they  will  then  fall  thick  as 
leaves,  as  I  have  seen  exemplified  when  they  were  brought  into 
parks  and  meadows  for  the  convenience  of  getting  them  bathed  or 
smeared,  and  keeping  them  separate  for  a  day  or  two  from  the  rest 
of  the  flock.  They  are  prepared  for  the  disease  before  being  removed 
from  the  hill,  and  the  soft  and  richer  grass  speedily  causes  an  acute 
indigestion,  and  develops  it;  and  a  considerable  loss  is  often  incurred 
by  being  too  late  in  making  the  change,  which  is  sometimes  in- 
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creased  when  they  are  taken  direct  from  the  hill-pasture  and  confinefl 
upon  turnips,  the  green  tops  of  which,  after  the  frost  has  begun  to 
affect  them,  act  in  much  the  same  manner  as  soft  grass,  which, 
joined  to  the  hunger  which  they  will  oftentimes  endure  before! 
beginning  to  eat  them,  has  in  many  instances  caused  a  heavier  loss 
than  would  in  all  probability  have  taken  place  upon  the  hill. 

"  Instead  of  sketching  out  any  plan  to  be  pursued  in  this  matter, 
and  speculating  upon  what  might,  would,  or  should  be  the  probable 
results,  I  shall  give  in  his  own  words  the  practical  experience  of  a 
gentleman  in  Peeblesshire,  as  communicated  by  letter  some  time 
ago : — '  The  best  plan  for  preventing  braxy  among  hoggs  that  I 
have  tried,  is  putting  them  upon  turnips;  and  the  method  I  have 
found  most  successful,  is  to  do  so  before  the  disease  has  begun 
among  them.  I  therefore  bring  them  from  the  hill  before  they  begin 
to  die  (which  in  general  is  about  the  end  of  October),  into  the  parks,, 
and  let  them  pasture  a  week  or  ten  days  upon  clover  grass,  young 
grass  among  stubble,  or  second  clover  after  hay.  By  this  means 
the  change  of  food  is  not  so  great,  and  it  accustoms  them  to  confine- 
ment, and  when  put  upon  turnips  they  settle  better,  and  begin  to 
eat  them  sooner.  Since  I  adopted  this  system,  I  have  lost  very  few 
hoggs  in  learning. to  eat  turnips.  In  the  course  of  a  month,  when 
perfectly  accustomed  with  them,  they  are  turned  out  to  the  hill 
every  afternoon,  and  brought  in  to  the  turnips  every  morning,  for 
three  or  four  hours,  which  is  continued  all  winter,  and  out  of  400 
hoggs  I  have  very  little  loss.  I  likewise  find  that  they  thrive  well 
on  the  hill  after  such  treatment.  I  invariably  put  a  few  old  sheep 
amongst  them,  when  first  put  upon  turnips,  which  helps  them  to 
break  them  sooner,  and  causes  them  to  go  over  the  field  more 
regularly/  * 

44 1  may  mention  that  the  hill-land  upon  this  farm  was  at  one  time 
so  notorious  for  braxy,  when  the  hoggs  used  to  be  wintered  upon 
it,  that  it  Was  called  4  a  grave  for  hoggs  ;'  and  the  complete  success 
of  the  plan  which  this  farmer  has  pursued  for  a  number  of  years, 
affords  as  good  an  instance  and  as  clear  a  detail  of  successful  pre-1 
vention  as  could  be  desired,  besides  furnishing  another  example  of 
the  benefit  (I  might  say  the  necessity)  of  having  more  land  culti- 
vated in  what  may  be  called  *  the  purely  pastoral  districts/ 

"  In  different  districts  of  the  West  Highlands  it  has  been  custom- 
ary to  send  the  hoggs  northward,  to  Inverness  and  Boss  shires,  to 
eat  turnips;  while  others  send  them  south  (more  especially  the 
ewe  hoggs)  to  Bute,  Ayrshire,  and  Clydesdale,  to  winter  upon  hill 
or  moor  pasture,  sometimes  supplemented  by  a  run  of  the  arable 
land.     But  owing  to  the  extension  of  draining,  and  the  reclama- 

*  The  preceding  observations  bearing  upon  removing  hoggs  early  from  the  hill, 
are  particularly  worthy  of  attention,  and  are  amply  borne  out  in  our  own  expe- 
rience. They  should  be  accustomed  to  the  richer  pasture  before  the  frosts  set 
in.— Ed. 
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tion  of  such  land  when  Tying  in  a  low  situation,  sack  places  are 
gradually  diminishing  in  number,  and  consequently  more  difficult 
to  get;  and  there  is  an  increasing  demand  for  turnips,  more 
especially  for  wether  hoggs,  as  the  objections  that  are  made  against 
wintering  hoggs  upon  turnips  do  not  apply  to  them  in  the  same 
degree  as  to  ewes.  The  first  of  these  objections  is, '  that  they 
destroy  their  mouths  by  injuring  the  gums  when  they  are  tender, 
and  thereby  causing  them  to  lose  their  teeth  at  an  early  age.' 
Now,  as  wethers  are  cast  at  three  years  old,  they  are  not  liable  to 
be  affected  to  such  an  extent  as  ewes,  which  are  often  kept  to  more 
than  double  that  age.  Another  objection  to  turnips  is, 4  that  they 
(the  hoggs)  look  for  them  again  the  next  year,  and  are  more  ready 
to  fall  off  in  condition  than  hoggs  wintered  upon  pasture  alone.'  * 
There  is  part  of  truth  in  both  of  these  objections.  But  out  of  two 
or  more  evils  the  least  has  to  be  chosen,  and  the  question,  in  the 
first  place,  is  between  losing  the  hoggs  by  braxy,  or  else  encounter- 
ing some  drawbacks  by  wintering  upon  turnips.  Where  there  is 
arable  land  upon  a  stock-farm,  and  the  hoggs  can  be  wintered  at 
home,  they  may  be  so  managed  as  to  lessen,  if  not  altogether  to 
do  away  with,  any  objections  that  may  be  urged  against  wintering 
upon  turnips.  Where  it  may  not  be  convenient  to  turn  them  out 
each  day  to  the  hill,  hay  might  be  supplied,  or  else  a  run  of  the 
grass  fields,  conveniences  which  often  cannot  be  had  when  they 
have  to  be  removed  to  a  distance. 

"  I  was  lately  informed  regarding  the  particulars  of  a  case  of 
successful  wintering  upon  pasture  alone  during  a  period  of  seven 
successive  years.  The  hoggs  were  taken  from  a  farm  at  the  head 
of  Loch  Eck,  in  Cowal,  where  the  disease  was  so  virulent  that  to 
all  appearance  the  half  of  them  would  have  died  if  wintered  at 
home,  as  out  of  a  part  that  were  annually  left  upon  the  higher 
grounds  where  the  disease  was  less  severe,  and  a  part  dispersed 
throughout  the  farm  that  had  escaped  when  the  others  were 
collected,  at  least  nearly  one-half  died.  The  land  to  which  they 
were  removed  was  in  the  parish  of  Largs  in  Ayrshire,  land  to 
appearance  as  likely  for  braxy  as  that  from  whence  they  were 
removed.  Here  braxy  was  almost  unknown.  The  land  was  upon 
red  sandstone,  and  the  pasture  a  mixture  of  young  heather  and 
fine  dry  green  land,  with  a  part  of  bent  and  coarse  grass  upon  moss. 
They  likewise  got  a  run  of  the  young  grass  upon  the  arable  land. 
In  some  seasons  there  was  a  loss  of  one  per  score,  and  this  always 
occurred  when  they  were  late  in  being  removed.  The  gentleman 
who  occupies  the  farm,  and  has  now  a  stock  upon  it,  informed  me 
that  he  had  not  a  single  case  last  year,  while  upon  the  adjoining 

*  In  some  districts,  giving  turnips  to  wether  hoggs  is  objected  to  on  the  ground 
that  the  animals  are  more  liable  next  autumn  and  winter  to  braxy.  Indeed,  for 
hill  stock,  turnips  should  be  given  in  sparing  quantities. — Ed. 
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farm,  where  the  land  is  all  upon  the  whinstone,  there  was  a  coin 
siderable  loss.  The  land  at  the  head  of  Loch  Eck  was  likewise 
upon  the  whinstone.  Land  upon  the  primitive  rocks  is  invariably 
the  more  deadly,  there  being  rarely  such  a  thing  as  braxy  upon 
land  in  what  is  called  *  the  mineral  districts/ 

"In  different  parts  of  Dumfriesshire  braxy  has  greatly  diminished 
where  patches  of  land  in  proper  situations,  ana  suitable  for  th$ 
purpose,  have  been  broken  up,  limed,  and  laid  down  with  grass, 
and  again  thrown  out  to  the  hill-pasture.  In  this  manner  large 
tracts  of  lea  land  overrun  with  moss,  and  of  little  value,  have  been 
rendered  profitable,  producing  a  marked  improvement  upon  both 
the  health  and  quality  of  the  stock,  in  some  instances  reducing 
the  annual  loss  to  little  more  than  5  per  cent. 

"  It  may  be  asserted  that  wherever  cultivation  has  been  extended, 
braxy  has  diminished.  Where  the  means  of  wintering  hoggs  at 
home  can  be  attained,  either  by  a  small  enlargement  of  the  land 
already  in  cultivation,  or  by  the  breaking  up  of  a  considerable  tract  of 
that  which  in  an  uncultivated  state  is  of  comparatively  little  value,  it 
should  never  be  neglected.  There  is,  in  the  first  place,  a  saving  of 
expense,  while  the  arable  land  is  enriched,  and  the  hoggs,  when 
kept  at  home,  can  be  managed  in  such  a  way  by  being  turned  out 
daily  to  the  hill — getting  hay,  or  a  little  corn,  so  as  to  be  wintered 
upon  less  than  one-half  of  the  turnips  which  they  would  otherwise 
require  if  removed  to  a  purely  agricultural  part  of  the  country. 
In  this  way  may  the  objections  usually  urged  against  turnips  for 
hoggs  be  partly  if  not  altogether  set  aside." 

In  regard  to  preventives,  Mr  Borthwick  makes  some  good 
observations : — 

"  I  consider  clover,  or  rye-grass  hay,  or  even  meadow  along  with 
a  few  turnips  or  rape-cake,  the  best  preventives.  Hay  ought  to 
form  the  principal  part  for  keeping  stock  for  hill-pasture.  That  it 
is  more  effectual  for  the  prevention  of  braxy  and  several  other 
diseases,  the  following  facts  will  show :  In  1855,  on  a  stock-farm 
in  Peeblesshire,  where  braxy  and  louping-ill  prevail,  and  where 
twelve  score  of  hoggs  were  kept,  hay  was  tried  along  with  a  few 
turnips,  and  not  a  single  case  of  braxy  occurred :  when  the  hoggs 
were  turned  to  the  grass  in  the  month  of  April,  their  teeth  were  in 
good  condition ;  whereas,  in  former  years,  when  turnips  alone  were 
given,  the  loss  was  more  or  less  from  braxy,  and  the  teeth  much 
broken  out.  The  year  following,  the  experiment  was  tried  with 
equal  success,  and  not  a  single  case  occurred.  Symptoms  of 
louping-ill  began  to  show  in  the  month  of  February :  blame  was 
attached  to  the  state  of  the  pasture,  the  hoggs  being  enclosed  in  a 
young  lea-field,  which  ought  never  to  be  done,  as  the  richer  the 
soil  it  is  the  more  dangerous,  as  a  rise  of  soft  watery  grass  is  more 
apt  to  take  place  whenever  a  few  fresh  days  may  occur,  and  which, 
as  already  stated,  is  little  else  than  poison  for  hoggs.     The  hoggs 
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were  removed  into  a  ploughed  field,  well-watered,  where  no  vege- 
tation could  be  had,  and  regularly  supplied  with  hay  put  into 
sheep-becks,  with  an  addition  of  a  quarter  of  a  pound  of  rapecake 
per  sheep,  which  had  the  desired  effect :  not  a  single  fresh  case 
occurred ."  * 

Cure  of  Braxy. — Mr  Cowan  observes:  "If  the  cures  have  been 
few,  it  must  be  acknowledged  that  the  chances  of  successful  treat- 
ment that  are  presented  are  few  also.  The  flock  is  spread  over  an- 
extensive  surface,  and  where  the  hoggs  are  mingled  with  the  older 
sheep,  cannot,  in  ordinary  circumstances,  be  looked  over  more  than 
twice  a-day,  and  in  numerous  situations  only  once.  And  as  the 
disease  is  prevalent  when  the  days  are  short  and  the  nights  long, 
a  wide  interval  must  necessarily  elapse  between  the  evening  and 
morning  inspections,  even  in  cases  where  the  hoggs  are  kept  by 
themselves  within  very  limited  bounds.  Upon  extensive  hill-farms 
the  greater  proportion  are  found  dead,  without  having  been  ob- 
served to  be  sick.  Another  part  are  too  far  gone  before  being 
noticed  to  admit  of  any  applications  being  attempted ;  and  it  is  in 
the  case  of  a  small  number  only  that  there  is  a  chance  of  success 
held  out  by  applying  remedies  as  promptly  as  possible.  Bleeding 
and  purgatives  are  the  only  remedies  that  I  have  ever  seen  tried 
with  success,  and  it  is  oftentimes  very  difficult  either  to  draw  blood 
so  rapidly  and  in  such  a  quantity  as  to  make  the  operation  effective, 
or  yet  to  move  the  bowels,  owing  to  the  constipated  state  that  they 
are  usually  in.  As  all  those  affected,  whom  it  is  desirable  to  treat, 
should  be  put  under  cover  (it  being  of  the  utmost  consequence  to 
afford  shelter),  the  driving  them  from  the  hill  will  in  general 
greatly  facilitate  the  bleeding. 

44  There  is  a  very  great  difference  in  the  land  for  affording  a 
chance  of  cure,  as  in  some  localities,  where  it  is  exceedingly  viru- 
lent, a  case  of  cure  is  rarely  heard  of.  In  a  letter  from  a  friend  in 
Morven,  he  remarks :  4 1  used  to  cure  hoggs  affected  with  braxy 
when  in  Caddon  Water  (a  tributary  of  the  Tweed),  but  I  have  not 
cured  one  since  I  came  here.'  I  have  noted  that  more  cures  were 
effected  after  the  end  of  November  than  previously,  as  the  inflam- 
mation seemed  to  be  more  violent  early  in  the  season/' 

*  The  use  of  rape-cake  for  hoggs  is  certainly  well  worthy  of  a  more  general  trial. 
To  us  it  has  always  appeared  that  braxy  bears  a  strong  resemblance  to  "black 
spauld"  in  cattle.  That  disease,  like  braxy,  used  to  attack  the  best -conditioned 
animals.  Oil-cake,  given  to  young  cattle,  has  been  the  means  of  almost  eradi- 
cating this  malady.  Rape-cake  seems  to  have  the  effect  of  maintaining  the  healthy 
action  of  the  stomach  and  the  bowels,  which  are  evidently  the  organs  first  affected 
in  braxy. — Ed. 
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Communicated  by  Thomas  Stranoewats,  V.  S.,  Lecturer  on  Anatomy  and 
Physiology,  &c,  Edinburgh  Veterinary  College. 

On  no  class  of  animals  has  domestication  entailed  more  diseased 
than  upon  those  -of  the  bovine  tribe,  and  in  none  is  the  average 
of  deaths  so  high  in  the  young.  And  is  this  to  be  wondered  at* 
when  we  consider  that,  whilst  the  foal,  the  lamb,  &&,  are,  compara- 
tively speaking,  allowed  to  remain  in  a  state  of  nature,  sucking 
their  own  dams,  having  liberty  to  run  and  caper  about  at  pleasure^ 
either  in  the  fields,  on  the  moors,  or  on  the  hill-sides,  breathing  the 
pure  air  of  heaven — and  thus,  although  exposed  to  all  the  vicissitudes 
of  a  variable  clime,  gaining  health  and  strength,  and  protesting  by 
their  activity  and  vigour  against  the  mistaken  sympathy  man  is 
apt  to  extend  to  their  apparently  unprotected  and  exposed  condi- 
tion— the  poor  calf  is,  in  the  majority  of  cases,  as  soon  as  dropped, 
removed  to  some  close  pent-up  house,  and  there  gorged  or  starved 
according  to  the  caprice  of  its  human  nurse  ?  There  are  various 
modes  of  rearing  calves.  The  first,  and  most  natural  one,  is  thai 
adopted  in  rearing  well-bred  stock — viz.  by  allowing  the  calf  to 
suck  its  dam  until  twelve  months  old.  The  second  plan,  and  one 
frequently  adopted  in  country  dairies,  is  to  allow  the  cow  to  suckle 
her  young  for  a  few  days,  when  it  is  weaned  and  brought  up  by 
the  hand.  A  third  plan  is  one  I  have  seen  followed  by  the  cottars 
in  Islay ;  that  is,  to  allow  the  calf  to  follow  its  dam,  but  to  prevent 
its  sucking  her,  excepting  at  intervals.  In  order  to  effect  this,  a 
piece  of  leather,  provided  with  iron  spikes  in  front,  is  tied  round 
its  nose,  this  instrument  being  only  removed  at  milking  time,  when, 
during  the  interval  the  milkmaid  is  drawing  the  milk  from  the  teatg 
on  one  side,  the  calf  is  filling  its  belly  at  the  same  time  from  the 
other.  The  last  plan,  and  the  great  source  of  disease,  is  that 
generally  adopted  in  dairies  in  or  near  large  towns,  where,  owing 
to  the  necessity  of  having  a  constant  supply  of  new  milk,  the  calf 
is  removed  as  soon  as  born,  and  may  be  truly  said  to  be  a  fosterling 
from  its  birth,  not  even  being  allowed  to  draw  from  its  mother's 
teats  the  beestings,  or  that  first  milk  (colostrum)  which,  containing 
a  peculiar  aperient  principle, .  is  evidently  intended  by  nature  to 
remove  the  effete  or  fecal  matter  (mecomium)  that  has  accumu- 
lated in  its  intestines  during  the  latter  months  of  intra-uterine  life. 
After  its  removal,  probably  into  some  close  confined  place,  where 
it  has  barely  sufficient  room  to  lie  down  and  rise  up  .again,  and 
where  pure  air  is  as  carefully  excluded  as  if  it  were  a  deadly 
poison,  instead  of  being  allowed  to  follow  its  own  unerring  natural 
instinct  of  sucking  when  it  pleases,  it  is  fed  at  rare  intervals,  gene- 
rally twice  a-day,  getting  from  four  to  six  quarts  at  a  time,  and 
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that  as  fast  as  deglutition  will  permit.  Still  further,  the  milk  is 
often  deprived  of  one  of  its  principal  constituents,  the  cream,  the 
oily  or  fatty  matters,  being  that  portion  destined  in  a  great  measure 
to  keep  up  the  animal  heat  and  support  the  process  of  respiration. 
Again,  the  skim  milk  which  is  substituted,  in  order  to  make  it 
appear  like  milk  fresh  drawn,  is  heated,  the  only  thermometer  used 
to  test  the  temperature  being  the  finger  of  the  maid,  whose  thick 
cuticle,  being  by  no  means  very  sensible  to  the  impressions  of  heat, 
is  a  most  unsafe  test  to  detect  whether  the  milk  may  not  be  heated 
many  degrees  higher  than  is  consistent  with  safety ;  and  thus  evil 
is  produced.  That  those  modes  of  feeding  and  housing  calves  are 
fruitful  causes  of  disease,  all  who  have  had  any  experience  in 
the  rearing  of  calves  will  readily,  I  feel  assured,  confirm  my  state- 
ment. When  we  hear  or  read  of  thousands  of  calves  dying  annually 
from  such  mismanagement,  it  is  high  time  the  veterinary  surgeon 
should  put  his  shoulder  to  the  wheel,  and  do  all  that  lies  in  his 
power  to  prevent  such  wholesale  destruction.  In  this,  as  in  every 
other  case,  prevention  is  better,  and  indeed  much  easier,  than  cure; 
and  it  is  the  bound  en  duty  of  the  professional  man — and  I  especially 
would  address  my  remarks  to  those  who  have  the  honour  of  holding 
the  veterinary  diploma  of  the  Highland  and  Agricultural  Society 
of  Scotland,  on  the  ground  that  the  principal  u  end  and  aim"  of  that 
Society  is  the  furtherance  of  the  interests  of  agricultural  stock,  in 
which  the  great  majority  of  its  members  are  so  directly  and  largely 
interested,  in  their  respective  capacities  of  landlords,  tenants,  and 
graziers — I  repeat,  the  veterinary  surgeon  would  but  half  discharge 
his  duty  if  he  neglected  to  urge  upon  the  feeder  and  grazier  the 
necessity  of  paying  more  attention  to  the  feeding  and  nousing  of 
his  young  stock.  If,  instead  of  gorging  them  with  milk  twice  a-day, 
he  will  be  at  a  little  extra  expense  in  having  them  fed  five  or  six 
times  a-day,  he  will  be  speedily  and  amply  remunerated ;  and  instead 
of  u  cribbing  and  confining"  them  in  close  pent-up  houses,  if  he 
place  them  in  loose  sheds  with  open  yards  to  romp  in,  he  would 
find  himself  eventually  a  gainer,  by  saving  numerous  lives  that 
would  otherwise  be  lost ;  for  let  him  rest  assured,  there  is  no 
period  in  the  rearing  of  stock  where  mistaken  economy  so  com- 
pletely defeats  its  object  as  in  the  mismanagement  displayed  in 
the  rearing  of  calves  after  such  a  fashion ;  for  not  only  is  bad 
feeding  an  immediate  cause  of  such  diseases  as  scour  and  the  like, 
but  it  is  also  one  which,  by  retarding  the  growth  of  the  animal, 
and  producing  debility  and  emaciation,  lays  the  foundation  of  dis- 
eases which  attack  the  animal  as  it  approaches  maturity.  Again, 
the  grazier  will  always  find  that  those  calves  which  have  been 
neglected  during  the  period  of  their  growth,  will  always,  when  put 
up  to  fatten,  require  not  only  longer  time  for  the  profitable  develop- 
ment of  their  condition,  but  that  they  also  consume  a  greater 
quantity  of  food.     For  example,  if  the  state  of  the  well-bred  stock  in 
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our  country,  that  have  been  properly  fed  and  carefully  attended  f * 
from  their  birth,  be  compared  with  that  of  the  half-bred  Irish  stock 
brought  into  this  country  to  graze,  it  will  invariably  be  found,  that 
the  former  will  be  ready  for  the  market  in  a  very  short  time,  and 
at  a  comparatively  trifling  cost,  while  the  latter  require  not  only  a 
long  time  to  fatten,  but  are  at  the  same  time  very  liable  to  such 
diseases  as  dysentery,  red  water,  murrain,  and  the  like,  which  the 
former  are  almost  exempted  from.  The  most  common  of  the  dis- 
eases affecting  calves— depending  on  the  system  of  mismanagement 
I  have  described,  in  housing  and  feeding — are  scour,  inflammation 
of  the  fourth  stomach,  and  joint-evil.  The  causes,  symptoms,  and 
treatment,  remedial  and  preventive,  I  shall  briefly,  and  as  devoid 
of  technicalities  as  possible,  bring  before  your  readers,  trusting  my 
humble  efforts  will  be  the  means  of  arresting  the  evils  complained 
of,  and  of  saving  the  lives  of  many  valuable  animals,  and  also  of 
furthering  the  pecuniary  interests  of  the  agriculturist.  I  have  been 
induced  to  lay  before  your  readers  this  communication,  that. the 
subjects  it  embraces  have  of  late  excited  in  no  small  degree  the 
attention  of  parties  directly  interested  in  the  rearing  of  stock 
Professor  Dick  has  received  numerous  letters  of  consultation  from 
professional  men,  as  well  as  graziers  and  others,  in  different  parts 
of  Scotland,  desirous  of  obtaining  his  opinions  as  to  the  causes  and 
remedies  of  the  diseases  referred  to,  indicating  the  extent  to  which 
they  prevail.  I  have  been  favoured  with  his  valuable  suggestions, 
drawn  from  personal  knowledge  and  long  experience,  and  have  • 
embodied  them  with  the  observations  I  had  occasion  to  make  my* 
self  when  practising  in  one  of  the  largest  grazing  districts  in  West 
Yorkshire  (Wharfedale).  My  paper  is  in  every  sense  a  practical 
one,  and  seems  the  more  to  be  called  for,  that  systematic  writers, 
and  the  various  authors  of  treatises  on  the  special  diseases  of  cattle, 
make  little  or  no  reference  in  their  published  writings,  so  far 
as  my  research  extends,  to  the  subjects  my  attention  has  been 
directed  to. 

Before  proceeding  to  notice  the  diseases,  I  think  it  advisable  to 
make  a  few  remarks  on  the  food  of  the  young,  and  the  changes  it 
undergoes  during  the  process  of  digestion.  Milk,  containing  as  it 
does  all  the  elements  necessary  for  furnishing  the  materials  both 
for  the  growth  and  nutrition  of  the  body,  and  for  the  maintenance 
of  its  proper  temperature,  is  undoubtedly  the  proper  aliment  for  the 
young  of  all  the  mammalia.  Milk  contains  a  non-nitrogenous  sub- 
stance, cream-butter,  which  subserves  for  the  respiratory  process ; 
sugar,  also  destitute  of  nitrogen,  assisting  the  fat  in  the  production 
of  animal  heat;  and  a  nitrogenous  substance,  casein — cheese  — 
which  serves  for  the  purposes  both  of  nutrition  and  growth.  When 
we  find  the  due  proportion  of  these  two  distinct  principles  or  ele- 
ments of  nutrition  and  respiration  is  not  kept  up,  the  health  of 
the  animal  suffers.  In  the  young  the  powers  of  digestion  are  com- 
paratively feeble ;  and  if,  by  giving  food  deprived  of  its  proportion 
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of  carbonaceous  matter,  we  either  compel  the  digestive  organs  to 
eliminate  from  the  elements  of  nutrition  those  necessary  for  respi- 
ration and  for  maintaining  the  natural  temperature,  or  we  draw 
them  from  the  tissues  of  the  body,  in  either  case  we  do  so  at  the 
expense  of  the  healthy  functions,  producing  wasting  of  the  tissues 
—atrophy — indigestion,  diarrhoea,  and  death.     The  colostrum,  or 
fiist  milk  of  an  animal,  contains  not  only  an  aperient  principle,  but 
also  casein  in  a'more  easily  assimilated  form  than  subsequent  milk. 
Casein  is  not  only  more  assimilable  during  the  early  life  of  the 
young,  but  also  in  less  quantity, — nature  not  only  adapting  the 
food  to  the  feeble  digestive  powers  of  the  young,  but  also,  during 
the  period  when  it  is  incapable  of  making  exertion  to  keep  up  the 
animal  heat,  providing  a  greater  amount  of  respiratory  or  carbonace- 
ous elements.    This  plainly,  I  think,  shows  the  absurdity  of  man's 
substituting  for  this  milk  one  less  nourishing,  not  only  containing 
a  greater  amount  of  casein,  but  deprived  of  its  fat  or  respiratory 
element.     If  stern  necessity  compels  the  substitution  of  skim  for 
new-drawn  milk,  it  is  the  duty  of  the  feeder  to  provide  for  this 
deprivation  of  the  carbonaceous  element  by  adding  to  it  some  sub- 
stance rich  in  fatty  matter — the  best,  in  my  opinion,  being  de- 
coction of  linseed,  which  not  only  supplies  the  place  of  the  fat 
withdrawn,  but  also  acts  as  a  gentle  aperient.     Milk,  when  taken 
into  the  stomach,  undergoes  certain  changes :  first,  its  casein  be- 
comes coagulated  and  separated  from  the  whey  by  a  catalytic 
action,  produced  by  eontact  with  the  mucous  membrane  of  the 
stomach ;  this  coagulated  casein  or  curd  is,  in  a  state  of  health, 
speedily  redissolved  by  the  gastric  juice ;  then  it  passes  into  the 
duodenum,  where  is  added  to  it  the  secretions  of  the  liver  and  pan- 
creas ;  these  produce  a  chemical  change,  converting  it  into  a  fluid, 
which  becomes  absorbed  by  the  lacteals,  and  then  passes  into  the 
circulation.     Should  this  milk  be  given  in  a  form  not  adapted  to 
the  digestive  powers  of  the  animal,  or  in  quantity  to  overload  the 
weak  stomach,  the  functions  of  that  organ  become  impaired,  the 
system   becomes  torpid,  the  liver  becomes   deranged,   digestion 
suffers,  and  the  health  of  the  animal  is  materially  affected.     The 
animal  retains,  to  a  certain  extent,  its  appetite — drinks  its  milk, 
which  curdles  in  the  stomach;  but  the  secretion  of  gastric  juice 
being  suspended,  the  curd  either  remains  undissolved,  forming  in 
the  stomach  a  hardened  mass,  the  whey  passing  off  by  the  intes- 
tines as  a  whitish  fluid,  or  the  curd  passes  unchanged  into  the  intes- 
tines, there  sets  up  irritation  and  excites  diarrhoea,  the  faeces  being 
passed  as  a  white  fluid,  in  which  float  masses  of  the  curd.     Again, 
should  the  milk  be  given  hot,  it  irritates  and  inflames  the  delicate 
mucous  membrane  of  the  stomach,  where  it  remains  undigested  in 
a  curdled  state,  adding  fresh  fuel  to  the  flame,  while  the  brain  be- 
comes sympathetically  affected  as  well  as  the  liver,  and  all  the  evils 
of  inflammation  of  such  a  delicate  organ  follow  as  a  natural  conser 
quence.  ; 
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The  first  and  most  common  of  the  diseases  depending  upon  mis* 
management  in  the  feeding  of  calves  to  which  I  have  alluded  is, 
white  scour  or  skit,  sometimes,  but  erroneously,  called  gastroenter- 
itis. Scour  is  a  peculiar  form  of  diarrhoea,  induced  by  indigestion, 
and  depending  upon  the  milk  on  which  they  have  been  fed  not  being 
of  a  nature  appropriate  to  the  delicate  structure  of  their  stomach  dur- 
ing early  life,  as  already  noticed.  The  disease,  although  mostly 
seen  in  hand-fed  calves,  is  occasionally  met  with  in  those  sucking 
their  dams.  When  it  occurs  in  sucking  calves,  it  is  brought  about 
by  acidity  of  the  milk.  Milk  of  cows  in  perfect  health  and  at  grass 
always  presents  an  alkaline  reaction,  whereas  the  milk  of  cows  con- 
fined or  stall-fed  almost  invariably  assumes  an  acid  property,  which 
fact  is  sufficient  to  account  for  calves  sucking  stall-fed  cows  being 
in  no  better  position  than  those  fed  from  the  pail.  In  sucking 
calves,  scour  generally  makes  its  appearance  from  the  third  to  the 
fifth  day  after  birth ;  in  handled  ones  usually  a  little  later,  and  in 
them  it  may  occur  at  any  time  during  which  the  animal  is  fed 
exclusively  on  milk.  The  symptoms  of  scour  are, — appetite  either 
ravenous  or  capricious,  great  dulness,  disinclination  to  be  moved, 
flatulence,  abdominal  pains,  pawing  with  the  feet,  liquid  evacua- 
tions of  a  pale  yellow  colour,  often  very  offensive,  and  sometimes 
containing  shreds  of  curdled  milk,  which  have  passed  unchanged 
through  the  intestines.  These  are  accompanied  by  heaving  of  the 
flanks,  wasting  of  the  flesh,  and  eventually  death  from  inanition. 
The  remedial  treatment  consists  in  the  administration  of  alkaline 
carbonates,  to  counteract  the  undue  acidity  of  the  gastric  secretion, 
— either  carb.  magnesia  or  soda,  or  even  common  chalk,  combined 
with  some  aromatic  stimulant,  as  ginger.  As  the  liver  is  almost  in- 
variably in  a  torpid  state,  mercurials  will  be  found  of  service.  The 
following  formula  is  one  I  have  found  very  useful  in  scour :  Hydrar- 
gum  c  Cretae,  fromgrs.  10  to  15,  with  2  drachms  of  powdered  rhu- 
barb, given  twice  a-day;  and  should  the  abdominal  pains  be  very 
great,  it  would  be  found  advisable  to  add  3  grs.  powdered  opium,  at 
the  same  time  keeping  the  animal  comfortable,  and  giving  its  milk  in 
small  quantities  and  at  short  intervals.  The  best  plan  of  preventing 
this  disease  would  be  to  allow  if  possible  new  milk,  more  particu- 
larly for  the  first  few  days  after  birth ;  if  new  milk  is  not  to  be  had, 
then  equal  quantities  of  milk  and  decoction  of  linseed  given  five  or 
six  times  a-day,  and  little  at  a  time, — allowing  the  animals  room  to 
romp  about  and  breathe  the  fresh  air.  Should  the  milk  possess 
acid  properties,  lime  water,  added  in  sufficient  quantities  to  give  a 
slight  alkaline. reaction,  would  be  found  of  the  greatest  service. 
This  disease  is  raging  to  some  extent  amongst  the  lambs  in  some 
districts;  and  in  them  I  have  no  doubt  it  is  caused  by  acidity  of 
their  mother's  milk.  In  lambs  it  must  be  treated  in  a  similar  man- 
ner as  in  calves ;  that  is,  giving  alkaline  carbonates.  As  it  is,  how- 
ever, a  difficult  thing  to  attend  to  a  number  of  lambs,  I  would 
advise  giving  oil-cake,  or  good  succulent  food,  to  the  ewes,  and 
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removing  them  from  the  pastures — which,  where  this  disease  occurs, 
are  generally  damp,  undrained  ones — to  dry,  sheltered  ones. 

The  second  disease  to  which  I  have  already  alluded  is  gastritis, 
or  inflammation  of  the  fourth  or  true  digestive  stomach,  sometimes 
called  abomasumitis.     This  is  a  disease  frequently  met  with  in  dis- 
tricts where  calves  are  hand-reared,  and  is  in  almost  every  instance 
produced  by  giving  milk  that  has  been  heated  much  above  the 
natural  temperature  of  the  mother's  milk,  or  milk  that  has  had 
added  to  it  steamed  or  stoved  oil-cake,  or  boiled  linseed, — all  of 
which,  by  being  given  too  hot,  I  have  seen  produce  the  disease. 
Gastritis  sometimes,  although  rarely,  occurs  in  calves  that  are 
sacking'  their  dams,  and  in  these  cases  is  produced  by  the  cows 
being  fed  on  bad  food,  or  in  pastures  where  some  noxious  plants 
grow,  the  milk  taking  up  some  of  the  active  principles  of  the  plant. 
The  disease  is,  as  its  name  implies,  inflammation  of  the  abomasum, 
accompanied  by  head  symptoms*     The  symptoms  of  it  are  very 
urgent,  and,  when  once  seen,  not  easily  forgotten.     From  five  to 
twenty  minutes  after  feeding,  the  animal  gets  restless,  and  its 
breathing  becomes  accelerated ;  abdominal  pains  supervene,  shown 
by  the   animal  striking  its  belly  with  its  hind  feet;   it  groans 
heavily,  and  is  restless  in  every  position,  falling  down  and  sud- 
denly rising  up  again ;  in  addition  to  grinding  of  the  teeth,  the 
animal  becomes  convulsed,  foams  at  the  mouth,  has  a  peculiar 
twitching  of  the  muscles,  partially  loses  its  sight,  and  becomes 
prostrate.     These  symptoms  will  last  from  ten  to  twenty  minutes, 
and  either  pass  off,  to  recur  at  the  next  time  of  feeding,  or  they 
increase  in  intensity,  when  the  animal  tumbles  over  and  dies.     In 
cases   not  proving  immediately  fatal,  after  several  recurrences, 
other  symptoms,  such  as  diarrhoea,  and  finally  dysentery,  make 
their  appearance,  and  put  an  end  to  the  poor  animal's  sufferings. 
The  treatment  consists  in  giving  a  gentle  laxative  and  allowing, 
if  possible,  the  calf  to  suck  its  dam ;  but  as  this,  in  ninety-nine 
cases  out  of  a  hundred,  is  altogether  out  of  the  question,  then  milk 
must  be  mixed  with  an  equal  quantity  of  decoction  of  linseed,  and 
given  cool,  to  insure  which  a  thermometer  should  at  all  times  be  em- 
ployed,— the  natural  temperature  of  milk  being  about  90°  Fahren- 
heit    The  linseed,  in  this  as  well  as  the  preceding  disease,  appears 
to  be  the  best  prophylactic,  acting  both  as  a  nutrient  and  demulcent, 
also  as  a  mild  laxative.     If  diarrhoea  sets  in,  prepared  chalk  should 
be  given  with  P.  Tormentilla  root. 

On  making  a  post-mortem  examination  in  these  cases,  we  find 
the  fourth  stomach  inflamed  and  the  liver  congested,  gall  bladder 
fall,  brain  also  in  a  congested  state,  but  the  other  viscera  are  all 
healthy.  On  the  6th  of  this  month  Professor  Dick  was  consulted 
respecting  certain  cases  in  the  neighbourhood  of  Elgin,  which,  from 
the  symptoms  sent,  and  from  a  post-mortem  examination  I  made 
on  one  sent  to  the  College,  I  have  no  doubt  were  cases  of  gastritis* 
The  third  disease^  to  which  I  have  already  referred,  and  to  \*\v\0ek 
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calves  are  liable,  is  one  which  has  received  a  great  variety  of 
names ;  but  the  most  common,  and  by  which  it  is  best  known  in 
this  country,  is  that  of  joint-ill  or  joint-evil  This  disease  is  also 
very  prevalent  amongst  lambs,  the  causes,  however,  differing  very 
widely  in  the  two  classes  of  animals.  In  calves,  the  most  common 
cause  is  the  animals'  being  closely  confined,  in  numbers  together, 
in  cold,  damp  places,  or  in  places  that  are  offensive  from  the  dung 
and  urine  being  allowed  to  accumulate  and  ferment,  assisted 
materially  by  irregular  feeding ;  in  addition,  most  of  these  calf- 
houses  being  badly  ventilated  and  very  insufficiently  lighted.  In 
fact,  the  majority  of  cases  of  joint-ill  in  calves  proceeds  from,  and 
depends  upon,  gross  mismanagement.  In  lambs,  it  occurs  most 
frequently  in  springs  when  the  snow  lies  late  on  the  ground  and 
the  herbage  is  scant, — the  ewes  becoming  poor,  with  but  a  short 
supply  of  milk ;  or  it  occurs  in  damp  pastures,  and  during  cloudy 
weather.  It  is  common  in  some  seasons  on  those  hill-farms  ex- 
posed to  damp  east  winds.  The  production  of  joint-ill  is  thus  con- 
nected with,  and  dependent  upon,  cold,  combined  with  damp,  and 
upon  insufficient  nutrition ;  in  a  few  words,  on  the  combined  influ- 
ences of  those  causes  which  have  a  tendency  to  depress  the  system. 
It  consists  in  chronic  inflammation  of  the  joints,  generally  followed 
by  ulceration  of  one  or  more  parts  of  such  joints.  The  symptoms 
are : — A  swelling  of  one  or  more  of  the  joints  commences  first, 
which  is  accompanied  with  great  pain,  heat,  and  lameness.  The 
swelling  generally  first  attacks  the  fetlock  joint  of  one  or  both  fore 
legs,  then  perhaps  the  knees,  and,  in  bad  cases,  all  the  joints, — the 
swelling  usually  commencing  at  the  lower  joints  and  proceeding 
upwards.  The  attack  is  accompanied  with  a  great  amount  of  low 
fever;  the  appetite  fails,  and  the  animal  becomes  emaciated; 
heaving  of  the  flanks  supervene.  As  the  disease  advances,  the 
skin  about  the  joints  sloughs,  ulcers  form,  the  ligaments  and  ten- 
dons become  exposed,  and,  in  bad  cases,  the  synovial  membrane 
itself  ulcerates,  and  it,  as  well  as  the  capsular  ligament  of  the 
joint,  gives  way,  and  the  synovia  or  joint-oil  escapes.  The  swelling 
is  occasioned  in  a  great  measure  by  an  increase  of  fluid  in  the 
joint,  which  consists  partly  of  joint-oil  and  partly  of  lymph.  Treat- 
ment : — In  lambs,  if  the  affection  be  discovered  in  the  earlier  stages, 
give  oil-cake  and  salt  to  the  ewes,  by  which  means  both  the  quality 
and  quantity  of  the  milk  will  be  increased ;  and  the  ewes  must  at 
the  same  time  be  removed  to  warm,  sheltered  places.  In  calves, 
the  remedial  treatment  consists  in  the  provision  of  good  dry  beds, 
a  careful  attention  to  cleanliness  and  ventilation,  and  the  adminis- 
tration of  good  food  frequently  and  in  small  quantities.  Constant 
fomentations  ought  to  be  applied  to  the  parts  affected,  or,  as  a 
substitute  for  fomentations,  hand-rubbing.  In  cases  where  the 
animal  becomes  debilitated,  tonic  medicines  may  be  tried.  The  best 
preventives  are  comfortable,  well-ventilated  sheds,  not  over-crowded 
*—good  food,  moderate  warmth,  and  an  allowance  of  salt  and  chalk. 
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[Note  bt  Editor. — In  consequence  of  representations  by  many  influ- 
ential members,  the  Directors  resolved  in  1858  to  collect  information  re- 
garding old  and  remarkable  trees  in  Scotland,  and  they  accordingly 
inserted  in  the  Premium-Book  of  that  year  the  following  notice  : — 

OLD  AND  RJUCARKABLB  TREES. 

With  the  view  of  obtaining  and  publishing  facts  connected  with  the  his- 
tory, progress,  and  present  condition  of  old  and  remarkable  trees  in  Scot- 
land, members  of  the  Society,  and  others,  are  requested  to  communicate,  in 
the  subjoined  form,  whatever  information  they  can  afford. 
The  following  trees  may  be  reported  on:   Oak,  Elm,  Ash,  Sycamore, 
Maple,  Chestnut,  Horse-Chestnut,  Beech,  Walnut,  Hornbeam,  Tulip- 
Tree,  Locust-Tree  (Robinia),  Birch,  Evergreen  Oak,  Yew,  Scotch  Fir, 
Silver  Fir,  Spruce  Fir,  Balm  of  Qilead,  White  Pine,  Larch,  Poplar, 
Willow,  and  other  trees  of  old  growth. 
Column  2  will  embrace  height,  girth,  spread  of  branches,  and,  if  possible, 

a  calculation  of  the  contents  of  timber. 
Column  3  wiJZ  state  the  age  as  nearly  as  can  be  ascertained,  or  inferred 

on  reasonable  grounds. 
Column  6  will,  in  addition  to  elevation,  describe  the  shelter. 
Column  8  will  state  whether  the  tree  is  vigorous,  increasing  or  decaying, 

and  if  it  bears  marks  of  having  been  pruned. 
Column  9  will  state  the  name  of  the  farm  or  estate,  and  nearest  post-town 
or  railway  station. 


1. 

Name  of 
Tree. 

2. 

Size. 

3. 

Age. 

4. 

Soil. 

5. 

Sub- 
soil. 

6. 

Alti- 
tude. 

7. 

Expo- 
sure. 

8. 
Present 
Condi- 
tion. 

9. 
Where 
Grow- 
ing. 

10. 

General 
Remarks. 

Copies  of  this  notice  and  schedule  were  sent  to  the  clergyman  of  every 
parish,  with  a  request  that  they  would  take  the  necessary  steps  to  procure 
the  desired  information.  The  notice  was  repeated  in  the  Premium-Book 
for  1859  :  reminders  were  sent  to  those  gentlemen  who  had  not  reported, 
and  applications  were  made  to  individual  proprietors,  factors,  and  for- 
esters in  various  districts.  The  result  has  been  that  returns  have  been  re- 
ceived from  about  250  parishes  ;  and  the  Directors,  believing  that  the  inquiry 
has  been  nearly  exhausted,  are  now  prepared  to  lay  the  information  they 
have  obtained  before  the  public,  through  the  medium  of  the  Transactions. 
At  an  early  period,  Mr  Cosmo  Innes  kindly  placed  his  services,  in  arrang- 
ing and  editing  the  returns,  at  the  disposal  of  the  Directors,  and  the  fol- 
lowing paper  forms  the  first  or  preliminary  number  furnished  by  that 
gentleman,  for  whose  valuable  aid  and  co-operation  the  Directors  feel 
deeply  indebted.] 
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80ME  ACCOUNT  OF  EARLY  PLANTING   IN   SCOTKA 

It  is  the  common — it  may  be  said,  the  universal— 
our  Countrymen,  that  of  old,  but  still  within  the  pe 
Scotland  was  a  woody  country.  The  sylva  Galedc 
with  its  population  of  bears  and  wild  cattle,  may  no 
a  myth,  as  old,  to  be  sure,  as  Pliny,  who  liked  to  pla< 
inaccessible  situations.  With  later  authors  the  di£ 
where  to  find  map-room  for  this  boundless  forest.  Tr 
vestiges  of  it  in  the  Torwood,near  Stirling,  and  to  1 
maining  on  the  heights  of  Cadyow,  but  nobody  had 
actual  growth  and  vigour.  Not  even  Boece  and  hi 
authorities  pretended  that  in  their  day  there  was  ar 
of  wood  in  Scotland. 

All  evidence  of  record  is  against  the  myth, 
incidentally  concur  to  prove  the  scarcity  of  wood : 
ordinary  care  shown  in  the  earliest  charters  in  givin 
right  to  a  small  use  of  timber  for  building  and  f 
foreign  timber,  when  required  for  any  great  bui 
Abbey  was  built  of  Norway  wood)  ;  both  bow-st 
shafts  were  always  imported,  the  long  straight  timb* 
curable  at  home.  It  may  be  doubted  whether  eve 
who  despises  the  little  period  of  human  history,  f 
continuous  wood  in  any  district  of  Scotland.  The 
peat-mosses,  for  the  most  part  few  and  small,  an 
narrow  space,  are  surely  very  far  from  proving  tha 
country  were  covered  with  close  forest. 

One  source  of  the  common  error  is  the  chang< 
our  word  forest  This  could  be  proved  by  innut 
Foresta,  signifying  in  early  charter-language  a 
for  game,  with  peculiar  privileges,  did  not  ori£ 
wooded  district  at  all;  and  an  old  hunting  ba 
abbot  who  loved  a  fat  deer  and  got  his  gree 
hills  erected  into  a  free  forest,  which  gave  him  the 
the  slayers  of  deer  with  the  utmost  penalties  of  t 
law,  would  have  been  much  disgusted  if  it  had 
to  plant  his  chase  from  side  to  side.  Now,  how 
rence  of  the  word  forest  in  charters  of  lands  al 
— in  the  wilds  of  Rannoch,  and  the  bare  hills 
border  —  is  held  to  prove  that  the  heather  an 
nay,  the  very  granite-tops  of  Breadalbane,  as  we 
braes  of  Yarrow,  were  once  a  close  dark  w 
that  the  result  of  a  full  examination  of  written 
the  proof  afforded  by  the  appearance  of  the 
be,  that  our  country,  as  to  natural  wood,  v 
different  from  its  present  state.  There  are,  an 
been,  districts  more  or  less  willing  to  send  up  a 
of  timber.      We  have  now,  as  we  always  had,  ; 
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Mar — in  the  great  valley  of  Glenraore,  Abernethy,  Rothiemurchus, 
aad  that  part  of  Speyside — a  very  interesting,  and,  I  believe, 
aboriginal  pine  forest— of  Pinus  sylvestris  (Scotch  fir),  no  matter 
whether  living  to  its  natural  term  or  meeting  with  a  violent  death, 
still  reproducing  itself  if  not  impeded,  and  indeed  surmounting 
many  impediments,  and  stretching  up — not,  as  vainly  imagined, 
to  the  tops  of  the  mountain,  but  as  high  up  the  glen  as  wood  can 
ever  have  grown — as  high  as  soil  and  climate  will  allow.  In  that 
beautiful  valley,  where  the  Chisholms  and  the  Frasers  divide  the  land, 
it  is  quite  within  memory  that  a  pine  forest  existed,  so  extensive 
and  so  difficult  of  access,  that  the  poor  cottars  of  the  glens  were 
allowed  and  encouraged  to  pay  their  rents  by  cutting  down  as 
much  as  they  could  carry  out  on  horseback,  and  selling  it  in  the 
market  of  Inverness.  Similar  fir  forests  existed  within  memory  in 
Glenmoriston,  and  on  one  side  of  Loch  Arkeg,  in  Locheil.  To 
a  passenger,  a  sportsman,  a  naturalist,  or  a  mere  idler  or  tourist, 
trying  to  steer  his  way  through  those  fir  forests  of  Spey,  and  Dee, 
and  Beauly,  they  seem  interminable — they  fill  up  the  idea  of  the 
sylva  Caledonice  vastissima  ;  but  when  the  bewildered  wanderer  gets 
"  out  of  the  wood  "  and  studies  the  geography  of  his  day's  ramble, 
be  is  surprised  to  find  so  small  a  bit  of  the  map  devoted  to  them. 

We  shall  not  be  very  far  from  the  truth  then,  in  taking  old  his- 
torical Scotland — Scotland  of  the  fourteenth  and  to  the  beginning  of 
the  eighteenth  century — in  respect  of  wood,  to  have  been  very  much 
as  at  present ;  making  allowance,  however,  for  the  effect  of  cultiva- 
tion, which  has  curtailed  it  a  little,  and  of  plantation,  which  has  im- 
mensely increased  its  quantity,  especially  in  the  last  century.  Speak- 
ing generally,  of  old  the  levels  were  either  cultivated,  or  bare  moor- 
land or  swamp  ;  the  upland  pastures,  whether  green  or  heathery, 
were  bare  of  wood,  except  where  the  steep  and  rough  glens,  ravines, 
and  water-courses,  sheltered  and  protected  from  cattle  a  fringe  of 
native  wood — hazel,  birch,  and  oak — the  latter  of  small  size. 

But  while  such  is  the  result  of  all  the  evidence  as  to  the  general 
bareness  of  the  country,  it  is  equally  clear  that  there  has  always 
been  some  wood — even  timber — in  Scotland.  The  attention  of  our 
antiquaries  has  been  directed  of  late  to  those  forts,  or  defensible 
dwellings,  built  in  inland  lakes  and  morasses,  which  the  Irish  have 
taught  us  to  call  cranogues.  They  are  of  great  antiquity,  perhaps 
the  most  ancient  extant  dwellings  we  have,  except  caves  and  bur- 
rows, and  the  progress  of  draining  has  in  some  instances  laid  open 
their  anatomy.  The  cranogue  is  often  built  on  piles  of  oak  of 
moderate  size,  while  the  cross  timber  for  coupling  them  is  some- 
times of  birch,  both  well  preserved  in  the  mossy  water.  Along 
with  them  have  been  sometimes  exposed  to  view  the  shell  of  a  rude 
canoe,  formed  very  clumsily,  but  of  a  single  oak,  and  made  from  a, 
tree  of  large  girth. 

Coming  within  the  period  of  history  again,  we  have  a  few  facts 
recorded,  which  throw  a  little  light  on  our  subject. 
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We  know  that  in  the  middle  of  the  thirteenth  century  (A.D.  1249), 
the  Earl  of  St  Pol  and  Blois,  preparing  for  the  crusade,  had  a  won- 
derful ship  (navis  miranda)  built  at  Inverness.  It  is  presumed  to 
have  been  of  Scotch  pine. 

A  little  later  (in  1291)  Alan,  Bishop  of  Caithness,  was  engaged 
in  putting  a  roof  on  his  Cathedral  of  Dornoch,  and  wanted  timber. 
We  know  that  that  district  is  not  a  wooded  region  now,  and  it 
appears  to  have  borne  the  same  character  at  that  time.  The 
bishop  was  a  friend  of  Edward  I,  then  carrying  ont  his  great 
scheme  of  absorbing  Scotland.  If  there  had  been  timber  suitable 
for  his  purpose  in  his  own  wild  diocese,  he  would  certainly  have 
sought  it  there.  The  great  object  then  was  to  get  the  material 
near  home,  for  roads  were  imperfect,  and  shipping  along  that  diffi- 
cult coast  was  a  serious  impediment.  It  was  evidently  not  to  be 
had  in  the  northern  peninsula,  and  the  bishop  obtained  the  grant 
from  the  nearest  forest-land  where  such  trees  could  be  found.  The 
king,  setting  forth*  that  for  the  souls  of  Alexander  III.  of  good 
memory,  King  of  Scots,  and  Margaret  his  queen  (King  Ed- 
ward's sister),  he  had  given  to  the  bishop  forty  oaks  fit  for  timber 
for  the  fabric  of  his  Cathedral,  grants  precept  to  Alexander  Comyn, 
keeper  of  the  wood  of  Tarnway  in  Moray,  to  deliver  such  forty  oaks 
from  that  wood — in  boscopredicto — a  term  which  corresponds  singu- 
larly with  the  words  used  in  a  transaction  three  centuries  later, f 
when  James,  Earl  of  Moray,  sold  "  all  the  growing  trees  in  our  buss 
of  Earlsmylne,  betwix  that  and  our  houe  and  castle  of  Darnew&y." 

The  little  valley  of  the  Feuch,  in  Kincardineshire,  where  the 
kirk  of  Strachan  stands,  is  rough  but  kindly  dry  soil,  and  at  one 
period,  on  the  bank  facing  the  south  (it  may  be  all  ploughed  now), 
every  here  and  there,  behind  a  big  rock,  or  in  a  rugged  water- 
course, dwarf  oaks  were  struggling  to  get  up ;  and  no  doubt  they 
formed  a  good  copse  before  high-roads  and  wheel-carriages  made 
them  worth  cutting.  The  bishops  of  Brechin  were  lords-  there 
long  ago,  and  they  must  have  been  in  the  habit  of  drawing 
from  thence  supplies  of  such  small  coppice  wood ;  for,  on  20th 
February  1435,  when  John,  Bishop  of  Brechin,  granted  a  lease 
for  three  lives  to  Alexander  Irvine  of  Drum,  of  the  Kirkdavoch 
of  Strachan,  he  took  him  bound  to  deliver,  not  annually,  but  once 
only,  as  many  of  what  are  vulgarly  called  laths  of  oak  %  as  would 
suffice  for  the  roofing  of  twenty  perches  of  the  Cathedral  Church, 
or  of  the  bishop's  palace. 

Although  the  presumption  is  that  the  oak-laths  which  formed 
part  of  the  reddendo  of  that  lease  were  to  be  paid  from  the  land 
leased,  it  should  not  be  overlooked  that  the  grantee  was  laird  of 
Drum,  and  that  the  bank  of  the  Dee  at  Drum,  which  appears 
to  have  been  a  wood  or  chase  in  the  reign  of  Robert  Bruce,  who 

1  *  1291,  Hot.  Scot,  p.  6.  +  1641,  KUravoch,  p.  328,  price  240  merks. 

X  ''  Tantaa  vulgariter  dictaa  lathis  bonaa  et  Bufiicientes  de  quercu." 
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•peaks  of  his  "  park  "  of  Brum,  continued  to  produce  marketable 
timber  several  centuries  later. 

In  1606,  Alexander  Davidson,  styled  tymber-man  in  St  Andrews, 
agrees  with  "  the  honest  man  that  has  bocht  the  wod  of  Drum, 
for  als  mekill  tymber  as  will  big  ane  bark."*  The  timber  was  to 
be  floated  down  the  Dee,  "how  soon  the  water  growis" — from 
which  it  may  be  inferred  that  it  was  fir  and  not  hardwood,  and 
the  bark  was  to  be  built  at  Aberdeen,  very  near  to  where  the 
Northern  Railway  station  now  is. 

In  1612-13  nine  trees  were  bought  from  the  "  wod-men  of  Drum," 
to  make  a  sluice  for  one  of  the  town  of  Aberdeen's  mills,  for  the 
price  of  <s£27.+  These  may  have  been  oak.  But  whatever  the 
timber  was,  this  wood  of  Drum,  those  oak-laths  of  Strachan,  the 
oaks  of  Darnaway,  and  the  pines  of  the  Highland  glens,  were  of  no 
man's  planting. 

Something  is  to  be  learnt  of  the  early  state  of  our  country  from 
those  codes  of  (customary)  law  which,  though  of  uncertain  date, . 
were  assuredly  prior  to  any  parliamentary  legislation. 

In  the  ancient  form  of  Scotch  criminal  procedure,  known  as  the 
"  Iter  Justiciarise,"  among  the  delinquents  to  be  inquired  after  by 
the  great  justiciar  are  "  peelaris  of  grene  wod,"  and  also  u  grene 
wod  stelaris,  closoures-brekaris,  and  stelaris  of  tree  or  froit." 

When  James  I.  returned  from  his  English  captivity,  his  eye,  so 
long  accustomed  to  look  from  his  prison-towers  over  the  oaks  of 
Windsor  and  Bunny mede,  recognised  at  once  the  bareness  of  his  own 
kingdom.  But  indeed  our  parliaments  began  at  that  time  to  show 
a  great  anxiety  to  encourage  rural  improvement  of  all  kinds,  and 
to  reform  the  miserable  state  of  the  country,  exhausted  and  bar- 
barised  by  a  century  of  civil  war  and  misgovernment.  They  were 
not  versed  in  political  economy,  it  is  true,  but  they  saw  a  hideous 
■evil  and  wished  to  remedy  it. 

It  was  in  this  spirit  that,  in  1426,  an  act  was  passed  which 
ordained  that  "  everilk  lord,  havand  land  beyond  the  Month,  big 
and  repair  their  castles  and  manours,  and  dwell  in  them,  for  the 
gracious  governaill  of  their  lands  be  gude  policie,  and  to  expend 
the  fruit  of  their  lands  in  the  cuntrie." 

So,  also,  it  had  been  enacted,  in  1424,  that  barkers  of  trees  be  fined 
40s.  to  the  king;  and  that  wood-stealers  should  suffer  law  in  thecourt 
of  the  lord  whose  wood  was  stolen  (where  doubtless  they  would  have 
ample  justice).  But  parliament  aimed  at  something  more  than 
toch  repression  of  wood  offences.  It  ordained  {  that  all  crown 
vassals  (that  is,  the  great  lords  of  the  soil)  should,  at  the  Whitsun- 
day set  of  their  lands,  bargain  with  their  tenants  to  plant  wood 
and  make  hedgerows  and  to  sow  broom  in  places  convenient, 
in  Proportion  to  the  extent  of  their  mailing.  This  sowing  of  broom 
looks  like  a  despairing  effort  to  procure  something  for  fuel. 

*AW*«o  Town  Registers,  p.  280.       f  Spalding  Misc.,  Y.1M.     ^  J*ft/vu\^U 
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The  act  was  not  without  some  effect.  Sixteen  years  later  w&  are 
enabled  to  assist  at  a  term-day  of  the  great  Cistercian  Abbey  of 
Coupar- Angusi  *  On  the  10th  November  1478  the  abbot  sets  in 
lease  to  seven  tenants,  who  are  bound  to  keep  good  neighbourhood* 
the  Abbey-lands  of  Balmyle  for  ten  chalders  of  victual  (half  bear, 
half  oatmeal)  yearly,  a  chalder  of  horse-corn,  six  dozen  of  capons, 
six  dozen  of  common  poultry,  and  certain  carriages;  and  then  we 
have  this  compact — "  The  tenants  sail  put  al  the  land  to  al  possibil 
policie  in  biggin  of  housis,  plantacioun  of  treis — eschis1  osaris,  and 
sauch  and  froit-treis — gif  thei  ma."  The  tenants  have  other 
obligations,  such  as  keeping  the  land  free  of  a  guld."  The  osiers 
and  saughs  may  have  been  to  supply  the  industrious  basket-maker, 
or  they  may  have  been  suited  to  the  swampy  land.  They  were 
recommended  too,  like  the  broom,  by  their  quick  growth. 

But  these  efforts  of  the  legislature  and  of  the  great  land-holdersquite 
failed  in  the  desired  effect.  In  1503,  in  the  reign  of  James  IV. — 
.upon  the  lamentable  narrative  that u  the  wood  of  Scotland  is  utterly 
destroyed " — penalties  against  depredations  are  increased;  the  fine 
for  selling  or  burning  green  wood  (though  your  own  ?)  is  ordained 
to  be  £5  ;  and  every  lord  and  laird  is  enjoined  to  make  deer-parks, 
stanks,  coningaris  (they  had  not  experienced  what  deadly  enemies 
they  were  rearing  to  young  wood),  dovecots,  orchards,  and  hedges 
in  their  policies ;  and  where  there  are  no  great  woods  nor  forests,  to 
plant  at  least  an  acre  of  wood. 

Persevering  in  its  efforts,  parliament  again,  in  1 535,  in  the  reign 
of  James  V.,  re-enacted  the  old  acts  for  planting  trees  and  sowing 
broom,  and  further  ordained  that  every  man  having  a  hundred- 
pound  land  of  new  extent,  where  there  are  no  woods  or  forests,  plant 
wood  and  make  hedges  and  haining  for  himself,  up  to  three  acres 
of  land,  and  so  in  proportion  to  his  heritage ;  and  that  every  laird 
of  one  hundred-pound  land,  cause  his  tenants  to  plant  a  tree  for 
every  merk-land,  under  penalties. 

The  crown-charters  of  that  period  show  efforts  in  the  same 
direction:  by  charter  under  the  great  seal,  8th  December  1509, 
King  James  IV.  granted  to  John  Grant  of  Freuchy  the  lands  and 
castle  of  Urquhart  on  Loch  Ness,  taking  him  bound  to  build  a  tower 
with  certain  specified  apartments — hall,  chamber,  kitchen,  and  so 
forth — "  cum  pomeris  cum  necessariis  arborum  cepibus;"  and  by  & 
charter  of  the  same  date,  to  the  son  of  the  laird  of  Freuchy,  of  the 
lands  of  Glenmoriston,  he  was  bound  to  build  a  hall,  chamber, 
kitchen,  "  etpomerium  cum  necessariis  arborum  cepibus;"  and  so 
in  many  other  charters  of  lands  which  bad  belonged  to  the  crown. 

Thus,  alternately  repressing  depredations  and  encouraging  at- 
tention to  rural  civilisation,  the  Scotch  Parliament,  during  three 
centuries,  recorded  their  good  intentions  and  marked  also  the  failure 
of  their  attempts  to  restore  or  produce  a  wooded  character  to  Scot- 

*  Original  Lease  in  Register  House. 
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Ian  J.  The  last  of  such  acts  that  may  be  quoted  here  is  one  passed 
immediately  after  the  restoration  of  Charles  II.*  By  it  all  former 
acts  of  repression  or  encouragement  are  re-enacted,  with  this  addi- 
tion— "  that  for  ten  years  next  ensuing,  every  heritor  worth  ,£1000 
of  yearly  valued  rent  shall  enclose  four  acres  of  land  yearly  at 
least,  and  plant  the  same  about  with  trees  of  oak,  elm,  ash,  plane, 
Bauch,  or  other  timber,  at  3  yards  distance ; "  and  other  proprietors 
in  proportion. 

Now  was  the  time  when  Evelyn  and  the  infant  Royal  Society  of 
England  were  rousing  the  public  attention  to  the  neglected  state 
of  woods  which  had  suffered  much  during  the  disturbances  of  the 
great  Civil  War.  But  there  the  soil  and  climate  were  both  propitious, 
and,  however  neglected  as  ornament,  wood  had  from  the  earliest 
time  fornfed  a  leading  object  of  the  husbandry  of  England,  both  for 
timber  and  necessary  fuel,  before  coal  was  extensively  used.  Everi 
after  the  convulsions  of  civil  war,  and  with  only  a  partial  acquaint- 
ance with  his  country,  Evelyn  finds  more  than  a  hundred  seats, 
castles,  halls,  to  be  called  famous  for  parks  full  of  timber  and 
woods,  besides  the  then  numerous  Royal  parks  and  the  vast  forests 
of  Dean,  New  Forest,  Windsor,  Ashdown,  Leonard,  Sherwood, 
Epping,  Purbec,  Chute,  and  Woodstock. 

Perhaps  the  example  of  England,  which  was  really  and  thoroughly 
roused  to  the  great  national  object  of  restoring  its  neglected  woods, 
had  as  much  effect  on  this  side  the  border  as  our  own  acts  of 
parliament  Certainly  from  that  time  planting  became  a  fashion 
among  us,  though  the  efforts  were  limited  at  first  by  poverty,  and 
extreme  ignorance  of  how  to  set  about  procuring  plants. 

Even  before  that  time,  however,  the  efforts  of  the  old  sovereigns 
and  the  parliaments  of  Scotland  for  all  those  ages  had  not  been 
altogether  fruitless.  Many  old  places  bear  marks  of  culture  and 
planting  that  carry  us  back  even  to  the  fifteenth  century,  and  in  a 
few  rare  instances  we  have  still  wood-land  which  tells  a  tale  of 
ancient  creation — fine  oaks,  grown  to  maturity,  and  even  past  it, 
which  the  practised  eye  of  the  forester  can  tell  to  have  grown  from 
the  "stools"  of  an  earlier  plantation,  or  even  from  the  remains  of 
the  immemorial  forest-land;  such  has  been  noticed  at  Darnaway, 
and,  if  we  are  not  greatly  mistaken,  at  Cadyow. 

Bat  all  these,  crowded  round  the  mansion-house,  and  the  houses 
of  wadsetters  and  larger  tenants,  serve  only  to  mark  that  the 
effort  was  confined  to  what  we  should  now  call  ornamental  or  park 
planting,  or  what  the  old  Scotch  act  of  parliament  described  »as 
"the  gracious  governall  of  their  lands  by  good  policie.,,  No- 
where in  Scotland  was  there  what  we  should  call  a  planted  wood 
during  those  ages,  and,  it  may  be  said  with  confidence,  not  till 
the  beginning  of  the  eighteenth  century. 
The  very,  earliest  notice  to  be  met  with  in  written  xorrespond- 

*  1661,  L.  A.,  p.  235. 
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ence,  of  attention  paid  to  planting  in  Scotland,  is  in  a  letter  from 
James  Lord  Ogilvie  to  Sir  David  Lindsay  of  Edzell,  of  1st  March 
1586.*  It  appears  that  both  were  planters,  and  (contrary  to 
the  belief  expressed  by  Dr  Walker  and  Loudoun)f  they  were  not 
exclusively  planters  of  exotic  trees.  The  Lord  Ogilvie,  in  the  midst 
of  more  important  subjects,  writes  thus :  "  To  the  right  honourable, 
and  his  loving  brother,  the  Laird  of  Edzeall " — "  Whair  ye  desyr 
me  to  bestow  sum  few  lynes  on  you,  concerning  my  planting,  &c 
Trewly,  albeit  I  be  elder,  I  will  give  you  place  as  maist  skillful 
therein ;  your  thowsand  young  birkis  sail  be  richt  welcom."  And 
that  is  all.  No  doubt  the  thousand  birks  were  the  self-sown  produce 
of  the  glen  of  Edzell — for  nurseries  as  yet  were  not — but  it  seems 
to  us  a  strange  present  to  be  so  welcome  to  the  lord  of  the  glens 
of  Oortachie  and  Airlie,  where  one  would  suppose  the  birch  to  be 
indigenous. 

When  our  knowledge  of  the  meagre  planting  of  that  age  depends 
upon  such  fragments  as  the  one  just  quoted,  it  is  evident  that  the 
occurrence  of  such  notices  prove  rather  that  the  family  papers 
have  been  preserved  with  more  care,  or  that  they  have  been  more 
brought  to  light,  than  that  such  improvements  were  earlier  prac- 
tised there  than  elsewhere.  Successive  knights  of  the  family  of 
'  Glenurchy  were  great  promoters  of  rural  cultivation,  and  fortu- 
nately the  papers  of  that  family  have  not  been  scattered  or  de- 
stroyed, like  so  many  of  our  Scotch  archives.  Sir  Duncan  Camp- 
bell, who  held  the  barony  from  1588  till  1631,  was  a  great  builder 
of  castles  and  chapels,  as  well  as  of  bridges  and  embankments 
against  floods. 

In  the  Baron  Court  books  of  Breadalbane  of  his  time,  there  are 
regulations  as  early  as  1621,  against  cutting  brier  or  thorn  but  in 
the  waxing  of  the  moor* — against  cutting  broom  at  any  time  of  the 
year.  There  are  ordinances  requiring  tenants  and  cotters  to  plant 
young  trees  within  their  kail-yards  yearly — viz.,  "every  holder 
of  a  merk-land,  five;  every  cotter,  three — either  aik,  asch,  or  plane 
—to  be  planted  out,  when  ready  to  take  up,  in  the  most  commo- 
dious places  of  their  occupation.  The  lord's  gardener  to  furnish 
the  trees  for  two  pennies  the  piece."  And  penalties  are  denounced 
against  cutting  or  destroying  such  trees.  These  are,  probably,  fair 
enough  specimens  of  the  usual  rural  legislation  of  that  time,  follow- 
ing in  the  steps  of  the  national  legislature — and  perhaps  not  with 
much  more  success — though  there  was  no  slackness  of  enforcing  the 
punishment,  especially  the  penalties.  In  the  same  year  (1621),  in 
a  Baron  Court  at  Finlarg,  a  more  solemn  tribunal  than  the  com- 
mon Justice  of  Peace  Court  of  our  day,  an  assize  was  Set  for  the 
trial  of  numerous  persons  accused  for  cutting  "aik,  asch,  birk, 
alrone,  hassell,  and  sauch — for  schuiting  with  hagbute  at  wyld 
foule,  deir,  and  rae — for  casting  of  peitis  with  torsheris." 

*  Crawford  Earldom,  Claimants'  case,  p.  180,  note  k.  1 1,  p.  88, 
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If  we  were  to  divide  our  history  of  Scotch  civilisation  with  refer- 
ence to  the  creation  of  rural  dwellings — and  there  might 
Pemod    **  wor8e  chaptering— our  first  period  within  history, 
would  be  that  of  the  stately  feudal  castle — Bothwell  or 
Kildrutnmy — running  parallel  with  the  Edwardian  castles  of  Eng- 
land, and  coming  to  an  end,  through  ruin  or  unfitness  for  the 
dwindled  fortunes  of  the  country,  at  the  close  of  the  cruel  war  of 
independence,  in  the  fourteenth  century. 

Now,  had  those  Norman  castles  any  pleasure-grounds  and  woods? 

Gardens  we  know  they  had,  terraces  and  parterres,  and  orchards 

of  fruit-trees ;  and  if  we  are  allowed  to  reason  from  the  taste  shown 

in  the  site,  the  style,  and  the  masonry,  we  shall  not  easily  suppose 

the  dwellers  in  such  castles  as  Bothwell  to  have  been  blind  to  the 

beauty  of  the  venerable  oak  and  the  graceful  birch  which  grew  on 

the  river-bank  adjoining,  or  so  unenterprising  as  never  to  try  to 

bring  such  neighbours  nearer.    But  of  systematic  planting  they 

have  left  no  record  or  note,  and  it  is  not  believed  that  the  oldest  of 

planted  trees  among  us — the  Finhaven  chestnut  or  the  Eippenross 

plane — can  be  placed  with  any  probability  so  far  back  as  that  first 

era. 

After  along  century  of  exhaustion  and  depression,  the  next  start 

forward  was  under  the  policy  introduced  by  James  I.  on 

Period    ^  return  from  his  English  captivity,  and  pushed  on, 

feebly  and  with  many  interruptions,  by  his  successors. 

That  was  the  era  of  the  gaunt,  single,  grey  tower,  like  Cawdor  or 

Clackmannan,  so  many  of  which  date  from  the  middle  of  thfc 

fifteenth  century. 

It  was  a  poor  time — poor  in  money  and  taste ;  and  at  the  be- 
ginning of  that  second  era  the   castle-builder  was  content  with 
strong  masonry  and  those  jealous  walls  with  which  they  surrounded 
their  gardens  and  "parks."    But,  after  a  century  (a.d.  1500),  the 
influence  of  the  numerous  acts  of  parliament,  or  some  touch  of 
feeling  of  natural  beauty,  reached  even  Scotland,  and  there  is  a 
change  visible.  In  addition  to  the  orchard,  there  is  the  "pleasaunce," 
with  some  "knots"    and  " alleys, "  of  greater  growth  than  the 
flower-beds  of  the  parterre.    Very  generally,  the  style  ran  into  the 
long  straight  avenue  of  double  rows  of  ash  and  sycamore,  and 
along  with  them  often  a  few  lines  of  such  trees  round  the  edges  of  the 
fields,  with  a  small  and  timid  intermixture  of  walnut  and  chestnut. 
It  was  the  century  preceding  the  Reformation  that  we  are  now 
looking  at.     Some  of  our  present  great  places  were  made  then.    A 
few  men  stand  out  clear  m  the  history  of  that  century,  as  men  of 
taste  and  enterprise,  bent  on  civilisation  of  all  kinds,  but  markedly 
rural  improvers.     Such  a  one  was  William  Lord  Euthven,  first 
Earl  of  Gowrie.    Godscroft,  an  eyewitness,  tells  us  of  his  having 
built  a  gallerv,  and  decorated  it  with  pictures — it  is  supposed  at 
Kuthven,  and  it  would  be  interesting  to  ascertain  if  there  be  any 
remains  of  that  old  cultivation — and  of  his  using  cyiota&OT^  oi 
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Virgil  in  conversation.  It  is  not  from  the  historian  we  learn  one 
of  the  pleas  for  mercy  which  he  had  prepared  to  lay  before  his 
merciless  judges.  A  scrap  of  paper,  in  his  own  hand,  still  preserved, 
which  must  have  been  penned  in  his  dungeon,  among  legal  and  logi- 
cal arguments  in  defence  or  mitigation,  has  one  sigh  for  the  dear  old 
place, — u  What  pitie  it  war  to  tak  me  from  my  parks  and  policie  !" 
He  was  executed  for  his  share  in  the  "  Raid  of  Ruthven"  in  1584. 
He  planted  a  good  deal  in  the  manner  of  the  ornamental  plant- 
ing described,  and  was  fond  of  the  chestnut  and  walnut. 

Though  we  have  not  much  written  evidence  of  the  fact^  un- 
doubtedly there  were  others  of  our  nobility,  immediately  before  the 
Reformation,  and  even  during  its  stormy  time,  who  snowed  good 
taste  in  embellishing  their  castles.  The  lords  of  Glenurchy  of  that 
period  made  Taymouth  or  Balloch — not  the  present  structure,  but 
one  in  the  same  situation.  Seaton,  Winton,  Lethington,  are  all  of 
that  date.  No  doubt  there  must  have  been  many  tasteful  and 
luxurious  mansions  of  the  churchmen.  Strange  to  say,  no  one 
house  of  a  church  lord  can  be  cited  that  at  once,  on  the  Reforma- 
tion, changed  into  the  mansion  of  a  refined  lay  occupant  who  kept 
up  its  old  embellishments. 

One  naturally  asks,  Are  no  planted  trees  living  to  witness  that 
period  of  cultivation  ?  Have  we  any  growing  trees,  planted  before 
the  Reformation  ?  That  is,  just  now,  three  hundred  years  ago. 
Probably  not.  Of  the  oaks  of  Cadyow  and  Darnaway,  mention  has 
been  made  already,  and  there  may  be  a  few  other  vestiges  of  old 
forest-land,  and  exceptional  cases  of  single  oaks  sent  up  generation 
after  generation  from  the  same  root.  But  such  cases  do  not  meet 
the  conditions  of  our  question. 

Then  there  is  the  sycamore  of  Kippenross,  with  its  brass  plate 
vouching  a  startling  antiquity  ;  and  several  at  Newbattle,  perhaps 
as  old  as  it  But  none  of  these  are  so  old  as  to  come  within  the 
period  we  are  now  considering. 

Another  tree  of  mythical  antiquity  has  only  of  recent  years 
disappeared — the  venerable  chestnut  at  Finhaven,  which  Dr  Walker 
believed  to  be  five  hundred  years  old  (in  1760),  and  to  be  the  oldest 
planted  tree  in  Scotland.  His  words  are, — "  It  appears  from  its 
dimensions  to  have  been  planted  about  five  hundred  years  ago." 
But  that  estimable  naturalist  seems  to  have  visited  the  tree  at 
different  times,  and  his  opinion  of  its  age  differed  so  much  that 
we  cannot  rest  upon  his  authority.  Sir  T.  Lauder  mentions  a 
table  at  Carriston  made  out  of  its  wood,  with  an  engraved  plate 
attesting  its  dimensions.  The  table  has  been  removed,  but  the 
plate  is  preserved,  and  the  laird  of  Finhaven  has  permitted  a  cut 
of  it  to  accompany  this  paper.  If  it  be  thought  by  the  skilful  that 
this  artless  representation  justifies  Dr  Walker's  estimate  of  its 
great  age,  we  must  consider  it  the  more  interesting,  as  this  tree 
was  undoubtedly  planted. 

Another  class  of  ancient  trees  deserves  attention.      In  many 
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parts  of  England,  and  in  some  districts  of  Scotland,  especially  the 
West  Highlands,  there  is  a  yew-tree  found  in  every  churchyard. 
The  common  reason  assigned — the  fitness  of  its  wood  for  bows — 
is  a  silly  one.     The  first  onslaught  of  the  warlike  youth  of  the 
parish,  desirous  to  arm  themselves,  must  have  put  an  end  to  the 
poor  solitary  yew.     It  is  allowed  to  guess  about  the  connection 
between  the  yew  and  the  churchyard.     It  is  certainly  very  old — 
perhaps  older  than  our  religion.    In  classical  times  the  tree  was 
held  sacred  to  Pluto,  and  used  in  the  sacrifices  to  the  deities  of  the 
lower  world.   But,  in  truth,  like  the  cypress,  the  dark  solemn  yew  has 
always  been  considered  symbolical  of  sorrow,  and  so  appropriate  to 
cemeteries.    Might  we  conjecture  that  our  early  missionaries  some- 
times sought  out  the  site  of  a  pagan  altar  and  the  immemorial 
burial-place  of  the  village,  marked  by  that  peculiar  tree,  to  place 
there  their  little  Christian  church  ?     However  that  may  be,  the 
churchyard  and  the  yew-tree  come  together,  and  it  can  hardly  be 
doubted  that  the  yew  so  growing  is  a  planted  tree.     In  some  in- 
stances, these  churchyard  yews  are  evidently  of  great  antiquity;  and 
Decandolle  ventures  to  fix  the  Fortingall  yew  as  early  as  the  era 
of  Christianity.     Not  presuming  to  question  such  an  authority,  and 
being  altogether  unable  to  test  the  method  which  the  naturalist 
used  for  fixing  the  tree's  age,  it  may  be  suggested,  rather,  that  the 
yew,  like  the  oak,  and  perhaps  some  other  trees,  has  a  faculty  of 
reproducing  itself  indefinitely.     Even  when   the  main   trunk  is 
thoroughly  dead  and  rotten,  a  new  skin  of  bark  sometimes  comes 
up  and  shows  considerable  vitality,  casing  and  enclosing  the  decayed 
body,  and  furnishing  a  wonderful  growth  of  new  branches  and  foli- 
age.   It  is  evident  that  here  is  the  foundation  of  a  new  living  tree, 
and,  with  favourable  circumstances,  there  is  no  reason  why  the  same 
process  may  not  happen  over  and  over,  so  that  a  yew  may  keep 
its  place  in  the  churchyard  as  long  as  heather  covers  our  hills,  or 
the  cedars  prefer  Mount  Lebanon. 
But  we  have  travelled  beyond  our  purpose  in  these  observa- 
tions,  and  now  gladly  return  to  our  chronological  notices. 
Period       When  the  storm  of  the  Reformation  had  passed,  and  church 
property  had  found  new  owners,  the  increased  wealth  of 
our  nobles  soon  showed  itself  in  new  and  more  costly  dwellings.  The 
old  church  cultivation  improved  the  taste  also;  and  now  was  the 
third  era  of  rural  architecture  and  embellishment,  not  so  definitely 
marked  in  its  commencement,  but  of  which  the  culminating  point 
is  soon  after  the  accession  of  James  VI.  to  the  English  throne.     It 
was  then  we  had  artists  to  design,  and  owners  to  appreciate,  such 
dwellings  as  Crathes,  Craigston,   Craigievar,  the  Aberdeenshire 
castellated  mansions,  in  short,  Glammis  and  Castle  Huntly,  Pinkie 
and  Fyvie,  and  a  crowd  of  other  edifices  of  that  marked  and  pecu- 
liar architecture  of  which  we  are  now  so  proud.     That  period  of 
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fine  taste  ceases  with  the  commencement  of  the  troubles  preceding 
the  great  Civil  War. 

There  are  thirty  years  of  the  seventeenth  century  marked  by  a 
cessation  of  progress  in  Scotland.  Our  scholars  were  driven  abroad. 
The  great  Atlas  of  Scotland,  commanded  by  James  VI.,  and  under- 
taken by  Straloch  at  the  entreaty  of  Charles  I.,  was  produced,  mu- 
tilated and  imperfect,  in  Holland.  During  the  troubles  of  Charles 
I.,  and  all  the  time  of  the  Commonwealth,  we  were  too  busy 
about  the  "Covenant"  and  the  " Service-Book,"  or  too  much 
held  down  by  the  iron  hand  of  Cromwell,  to  indulge  in  Arcadian 
recreations.  Yet,  even  in  that  disturbed  and  gloomy  time,  we  have 
met,  in  a  single  charter-room,  with  evidence  of  some  who  found 
leisure  to  bestow  upon  planting,  and  that  in  the  same  direction — 
planting  in  the  lowlands  our  native  highland  pine. 

On  8th  February  1637,  the  Earl  of  Lauderdale,  father  of  the 
notorious  duke,  sent  this  letter  to  the  knight  of  Glenurchy. 

Sir, — I  haife  beine  thir  manie  yeris  verie  desyrous  to  haive  firr-tries  to 
grow  with  me,  and  doe  find  by  proof e  that  the  soorest  waye  to  make  them 
prosper  is  to  saw  them  in  the  seid  ;  and  hearing  that  you  maye  command 
greatt  stoire  therof,  if  I  shall  make  bold  to  be  your  beggar,  and  heirby  en- 
treatt  that  yon  wald  be  pleased  to  send  me  sum  good  quantitie  therof,  that 
I  maye  caus  my  awin  gardiners  win  itt,  I  houp  you  will  not  take  itt  in  ill 
pairt,  from  your  varie  anectionatt  cousin  to  serve  yow.         Lauderdaill. 

Halieroodhous,  8  of  Ftbruar  1637. 

The  request  was  granted,  for  the  letter  of  thanks  in  return  has 
been  preserved. 

There  is  another  letter  from  a  remarkable  person,  which  gives 
lis  knowledge  of  several  other  planters  among  the  Scotch  nobility. 
It  is  from  Anne  Cunynghame,  Marchioness  of  Hamilton,  and 
written  apparently  after  her  husband's  death,  which  took  place  in 
1624,  and  very  probably  during  her  son's  absence  in  the  army  of 
Gustavus  Adolphus,  1630-32.  Her  "good-son/'  or  son-in-law,  the 
husband  of  her  daughter,  the  Lady  Margaret,  was  John  Lord 
Lindsay  of  the  Byres,  created  Earl  of  Lindsay  in  1636,  and  styled 
Earl  of  Crawford  after  1644. 

From  the  Marchioness  of  Hamilton, 

Honoured  Cousing,— I  resavid  your  lettir  and  your  feir-seid,  and  geiuis 
you  heartily  thankis  for  your  cair  in  sending  them  to  me.  Believe  me,  I 
think  moir  of  them  nor  ye  can  imagin,  for  I  love  them  raoir  nor  I  dou  al  the 
frout-tris  in  the  worUd.  I  have  alrady  ane  four  or  fayf  houndir  of  my  awin 
planting,  that  is  pratti  tries,  and  deid  direckly  weith  them  as  ye  set  doune 
m  your  lettir.  Bot  my  sonne  louis  them  no  lea  nor  T  dou,  and  hes  wilit  me 
to  plant  a  greit  manay  meie,  quhich  meid  me  trobbil  you  for  this  yeir ;  and 
as  ye  have  taken  paiuis  for  me,  I  must  requist  you  to  gar  prouayd  soum  of 
the  seid  for  me. 

Lord  Linsay,  my  good-sonne,  he  is  ane  warie  grit  plantter  of  bis  eig  as 
euir  I  kneue  anay,  and  I  am  glaid  to  cherich  him  to  it.  He  will  send  ane 
hors  and  man  for  ane  leid  of  them  within  ten  or  tual  day  is,  and  I  must 
requist  you  to  gar  haue  them  rady.  He  hes  taken  in  ane  greit  bannis  for 
them.  He  can  win  the  seid  himselue,  as  he  hes  sein  me  dou,  so  ye  wil  only 
neid  to  send  him  the  noutis.    In  quhat  he  can,  I  sal  be  bond  to  you  ye  sal 
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find  him  caynd.   So,  wiching  you  al  happiries,  I  rest  jour  affectioned  conning 
topoare,  Anna  Cunynohame. 

The  Restoration  brought  a  great  change.   Without  participating 
in  the   frenzy  of  joy  which    marked  the  personal  reception  of 
Charles  II.  in  England,  we  Scots  were  well  pleased  to  be  free  of 
the  great  usurper,  and  of  what  we  felt  to  be  a  foreign  domination ; 
and  we  looked  forward  with  foolish  confidence  to  the  reign  of  a 
Stuart  king  over  united  kingdoms,  which  were  to  contend  now  only 
in  the  race   of  commerce  and  rural  improvement.     Our  Scotch 
nobles  were  again  familiar  at  court — not  an  improving  scene  for 
their  morals,  doubtless,  but  bringing  them  in  contact  with  that 
remarkable  development  of  tasteful  luxury,  mixed  with  scientific 
experiment  on  the  newly-discovered  laws  of  nature,  which  make 
the  Restoration,  with   all   its   profligacy,   still   respected    as   the 
era  of  the  foundation  of  the  Royal  Society.     Oddly  as  it  seems 
in  our  day,  the  two  tastes  went  hand-in-hand — the  love  of  scien- 
tific inquiry,   with  the  passion  for  magnificence  of  living.     This 
last  showed  itself  very  much  in  the  embellishment  of  country 
seats.     The  virtuous  and  intelligent  John  Evelyn,  the  friend  of 
Cowley,   the   comrade   of   Sir   Robert   Moray,   the   most  active 
supporter  of  the  infant  Royal  Society,  was  the  chosen   adviser 
of  Sir  Christopher  Wren  in  his  restoration   of  burned  London, 
and   of  half  the   noblemen    in    England,    engaged   in   restoring 
their  family  mansions  ruined  during  the  Civil  War.     Crowds  of 
young  men  of  quality,  driven  abroad  during  the  Commonwealth, 
caine  home  imbued  with  a  taste  for  foreign  art.     From  Evelyn's 
own  account,  the  passion  for  magnificent  dwellings,  upon  the  model 
of  those  of  Italy,  was  all  but  universal  in  England.     He  himself 
helped  to  direct  it,  so  as  to  include  planting  and  wood  management, 
and  it  is  much  owing  to  that  virtuous  citizen — let  us  acknowledge 
also,  in  some  degree  to  the  native  taste  of  the  infatuated,  graceless 
king — that  that  age  of  impudent  profligacy  was,  more  than  any 
other,  the  period  of  rural,  and  especially  of  sylvan  embellishment 
Scotland  kept  pace  as  much  as  her  poverty  allowed,  in  both 
kinds  of  progress.     In  natural  science,  we  had  Sir  Robert 
Peri! qd       Sibbald,  a  man  of  mighty  schemes  and  some  performance. 
Sir  Andrew  Balfour  is  said  to  have  introduced  dissection 
of  the  human  subject  in  the  study  of  anatomy,  and  he  certainly 
founded  the  botanical  garden  of  Edinburgh  (c.  1680). 

Country  seats  were  built,  or  restored, and  decorated ;  and  planting, 
in  the  limited  avenue  and  ornamental  way,  was  carried  on  at  many 
places  where  we  can  still  find  trees  to  be  ascribed  to  that  period — 
asat  Taymouth,  Hatton,Inverary,Drumlanrig,  Hamilton,Hopetoun, 
Panmure,  Kinross,  Yester,  Arniston,  with  a  long  et  cetera. 

The  Revolution  had,  in  Rome  respects,  the  same  effect  which  the 
Restoration  had  formerly  produced.  Scotsmen,  whom  the  unhappy 
courses  of  the  last  Stuart  had  driven  abroad,  returned  to  their  own 
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country  with  the  taste  and  cultivation  they  had  acquired  on  the  Con- 
tinent, and  chiefly  in  Holland  and  Flanders,  such  as  Baillie  and 
Home  of  Marchmont,  the  Dalrymples,  Lord  Haddington,  Dundas 
of  Arniston,  &c. 

This  race  of  rural  improvers  had  not  been  long  at  work  when 
a  different  kind  of  planting  was  introduced,  which  soon  developed 
itself  into  the  plantation  of  wood  for  shelter  and  profit,  such  as  we 
now  have.  Dr  Walker  says,  and  perhaps  justly,  that  Thomas, 
sixth  Earl  of  Haddington,  was  the  father  of  planting  on  a  large 
scale,  for  profit,  in  Scotland.*  One  would  be  sorry  to  question 
Walker's  testimony,  or  the  evidence  of  that  delightful  little  memoir 
which  Lord  Haddington  published  of  his  own  planting.  But 
even  from  it  we  can  see  that  he  had  companions  and  rivals  in  the 
race,  and  among  them  let  us  not  fail  to  honour  the  one  to  whom 
he  attributes  so  large  a  share  of  the  merit — his  own  wife,  a  daugh- 
ter of  the  house  of  Hopetoun. 

Lord  Haddington,  remarking  that  planting  was  little  under- 
stood in  Scotland  till  the  beginning  of  last  century  (1700),  adds — 
"  I  think  it  was  the  late  Earl  of  Mar  that  first  introduced  the 
wilderness  way  of  planting  among  us,  and  very  much  improved 
the  taste  of  our  gentlemen,  who  very  soon  followed  his  example." 
We  are  not  aware  that  any  plans  of  the  Tyninghame  wilderness, 
the  origin  of  which  is  so  pleasantly  described  by  the  Earl,  have 
been  preserved.  It  was  no  doubt  in  the  fashion  approved  by 
Evelyn,  and  copied  from  Holland  and  France.  One  of  those  who 
followed  the  example  of  Alloa  was  the  Earl  of  Mar's  brother,  the 
notorious  James  Erskine,  Lord  Grange,  who  (Dr  Carlyle  informs 
iis)  laid  out  at  Preston  a  garden  in  the  style  of  those  times,  full 
of  close  walks,  and  labyrinths,  and  wildernesses,  which  continued 
to  be  an  object  of  curiosity  down  to  1740.t 

Another  contemporary  and*  imitator  of  the  Tyninghame  fashion, 
or  rather,  the  foreign  fashion  adopted  there,  was  the  first  President 
Dundas  of  Arniston,  whose  woods  still  show  traces  of  the  labyrinth, 
a  plan  of  which,  made  in  1726,  is  preserved  at  Arniston;  and,  by 
the  kindness  of  Mr  Dundas,  a  tracing  of  it  is  laid  before  the  So- 
ciety.   There  was  a  wilderness  also  at  Blair.  J 

At  the  end  of  the  seventeenth  century,  about  the  Revolution — 
since  it  is  convenient  to  have  a  definite  era — Andrew  Heron  was 

Slanting  Bargally,  in  the  Stewartry  of  Kirkcudbright,  which  Lou- 
oun  considered  "  the  most  interesting  place  in  Scotland  with 
respect  to  the  introduction  of  foreign  trees  and  shrubs."  §  Dukes 
John  and  Archibald  of  Argyll  followed,  bringing  their  English 
experience  and  example  to  bear  on  Scotland.  Lord  Haddington 
made  a  rabbit-warren  into  that  noble  wood  of  Tyninghame.  The 
Earl  of  Bute,  Lord  Loudoun,  Lord  Hyndford,  were  all  planters  in 
the  most  favourable  situations  of  Scotland.     The  Earl  of  Panmure 

*  Loudoun,  i  p.  102.         t  Carlyle,  p.  7.         t  Walker's  Estays,  p.  54.         §  I.  95. 
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planted  endless  beech  avenues  at  Pan  mure,  which  in  modern 
memory  were  grand  trees,  and  proved  how  the  east  coast  may  be 
made  to  produce  the  finest  wood. 

Old  foresters  said  that  Panmure  and  Yester  were  the  two 
places  where  Beech  was  first  planted  largely.  The  taste  spread 
rapidly.  It  was  from  Lord  Tweeddale  that  the  first  President 
Dundas  brought  a  present  of  thirty  beech-plants,  and  one  elm,  in 
his  portmanteau  to  Arniston,  which  are  still  standing  in  the  south 
avenue  in  memory  of  the  generous  gift.  They  bear  the  marks  of 
having  been  headed  down,  the  forester  of  that  age  frequently  be- 
ginning his  treatment  with  beheading  his  victims. 

Next  came  the  taste  for  Larch,  which  we  think  must  have  been 
introduced  in  several  places  as  soon  as  at  Dunkeld,*  though  the 
story  of  the  two  flower-pot  plants  kept  in  the  greenhouse  by  the 
Duke  of  Atholl  may  be  true  too.  A  few  giant  larches  in  the 
wilderness  at  Arniston  must  be  as  old,  and  one  or  two  in  the 
paradise  by  the  river- side  at  Monymusk,  are  apparently  coeval, 
as  they  are  coequal,  with  the  finest  trees  at  Dunkeld. 

In  the  north  country,  the  Duchess  of  Gordon  (the  Mordaunt 
Duchess)  was  a  great  improver,  having  undertaken  to  teach  her 
northern  subjects  the  English  hay-making  and  fallowing.     She 
planted  also,  but  to  no   great  extent.     Sir  William  Gordon  of 
Invergordon  "  planted  and  drained  considerable  tracts  of  laud." 
We  learn  the   names  of  a  few  other  improvers  from  the  little 
anonymous  treatise  of  1729,  quoted  by  Mr  Chambers,  and  which 
is  believed  to  have  been  written  by  Mackintosh  of  Borlum.      He 
tells  us  of  the  improvements  on  the  estate  of  Balnagowan,  in  Ross- 
shire  ;   that  Scott  of  Scotstarvet  has  made  himself  famous  that 
way  ("  and  "  I  am  sure,  he  writes,  "  will  grow  rich  ").     He  cele- 
brates the  praises  of  Master  Hope  of  Rankeilor — that  excellent 
young  man,  Mr  Cathcart,  eldest  son  to  the  honourable  lord  of  that 
name,  Sir  Francis   Kinloch,  Sir  John  Dalrymple,  Edmonstoun, 
Sir  James  Dick  of  Presontfield,  Merchiston,  Inverleith,  Sir  James 
Stuart  of  Goodtrees,  f  the  Duchess  of  Buccleuch,  My  Lord  Grange, 
Sir  James  Cuninghame,  and  Lord  Livingston. 

Now  began  the  time  of  real  business-like  planting,  which  has 
gone  on  with  increasing  zeal  and  immense  profit  to  the  planter 
•  ever  since,  we  may  say  now  for  a  century  ana  a  half.  Ana  here, 
just  at  the  right  time,  the  subject  has  been  taken  up  by  Mr  Ro- 
bert Chambers  in  his  Domestic  Annals  of  Scotland^  to  whose  guid- 
ance the  reader  is  willingly  left. 

It  is  proposed  in  the  next  number,  and  before  giving  the  details 
ascertained  by  the  returns  of  the  Queries  issued  by  the  Society,  to 
collect  the  more  interesting  of  the  accounts  of  planting  given  by 
our  early  planters  themselves. 

*Walker  Bay*  1?27  at  Dunkeld.  ftfow  Moredun.  tNoVmAYU 
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PROCEEDINGS  IN  THE  LABORATORY. 
By  Professor  Anderson,  M.D.,  Chemist  to  the  Society. 

ON  THE  T78E  OF  ANNATTO  FOR  COLOURING  CHEESE. 

It  is  well  known  that  annatto  has  long  been  extensively  used 
for  colouring  cheese  and  butter,  but  more  especially  the  former  ; 
and  those  interested  in  its  manufacture  have  often  urged  upon  the 
dairy  farmer  the  objectionable  nature  of  the  practice,  and  the  pro- 
priety of  abandoning  it.  These  representations,  however,  do  not 
appear  to  have  been  productive  of  any  improvement,  for  the  custom 
is  as  prevalent  as  ever,  the  excuse  offered  for  it  being,  that  the 
purchasers  prefer  a  high-coloured  cheese,  and  that  it  has  become  a 
commercial  necessity  to  pander  to  their  prejudices.  In  Scotland, 
the  practice  is  said  to  be  extending,  and  the  subject  has  recently 
been  brought  under  my  notice  by  Sir  J.  S.  Menteth,  Bart.,  to 
whom  I  am  indebted  for  specimens  of  preparations  of  annatto  used 
in  some  of  the  dairy  districts. 

Annatto  is  extracted  from  the  seeds  of  a  South  American  plant, 
the  Bixa  orettana,  now  chiefly  cultivated  in  Cayenne.  The  seeds 
are  enclosed  in  a  pod,  and  surrounded  by  the  colouring  matter.  To 
obtain  the  latter,  the  contents  of  the  pods  are  removed,  covered 
with  water,  and  left  for  some  weeks,  or  even  months,  until  the 
whole  becomes  putrid.  The  mass  is  then  pressed  through  sieves, 
and  the  residue  allowed  to  ferment  for  a  longer  period,  and  again 
pressed,  so  as  to  remove  any  colour  which  may  remain  after  the 
first  operation.  Tiie  colouring  matter  is  then  allowed  to  sub- 
ride  as  thoroughly  as  possible,  and  the  water  being  removed,  the 
residue  is  boiled  down  in  coppers  until  it  acquires  a  proper  consist- 
ence. It  is  then  ready  for  the  market ;  but  when  imported  into 
this  country  it  is  often  subjected  to  various  processes,  and  sold 
as  rerolled  annatto.  The  object  of  this  is  to  get  it  into  a  condi- 
tion better  fitted  for  sale  ;  but  these  processes  become  an  inlet  to 
adulteration  ;  and  there  are  probably  few  articles  of  commerce  which 
it  is  more  difficult  to  obtain  genuine.  The  substances  most  com- 
monly employed  to  adulterate  it  are  turmeric,  starch,  rye-flour, 
chalk,  gypsum,  &c. ;  and  many  instances  have  been  observed  in 
which  they  have  been  used  to  the  extent  of  40,  50,  or  even  60  per 
cent.  These  are  harmless  adulterations,  and  objectionable  only  in 
as  far  as  they  diminish  the  amount  of  colouring  matter,  and  there- 
fore render  the  annatto  less  valuable  for  its  legitimate  uses  as  a  dye. 
But  cases  have  occurred  in  which  the  quantity  of  these  substances 
used  has  been  so  large  as  to  reduce  the  colour  to  an  extent  likely 
to  excite  the  suspicion  of  the  purchasers;  and  then  Venetian  red,  a 
substance  made  from  gypsum  and  oxide  of  iron,  red-lead,  and  it 
is  said  even  vermilion,  have  been  used  for  the  purpose  of  imitating 
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the  natural  colour.  Copper  has  also  been  occasionally  found  in  it, 
but  it  can  scarcely  be  called  an  adulteration,  and  has  most  probably 
found  its  way  into  the  substance  during  its  preparation  for  the 
market.  The  prevalence  of  adulteration  may  be  judged  of  by 
the  fact,  that  of  thirty-four  samples  examined  by  Dr  Hassall  only 
two  were  genuine.  The  foreign  matters  were  chiefly  turmeric,  flour, 
and  chalk,  but  lead  was  found  in  five  cases,  and  copper  in  four. 
Accum  and  Mitchell  also  state  that  they  have  frequently  found  lead 
in  annatto,  and  sometimes  even  vermilion,  which,  as  a  mercurial 
preparation,  is  still  more  objectionable;  and  that  cases  of  lead- 
poisoning,  produced  by  cheese  in  which  adulterated  annatto  had 
been  used,  have  come  under  their  notice. 

The  knowledge  of  these  facts  has  probably  led  to  the  introduc- 
tion of  fluid  extracts  of  annatto,  which  are  now  manufactured  on  a 
very  considerable  scale,  and  form  a  regular  article  of  commerce  in 
some  of  the  dairy  districts,  where  they  are  sold  in  stone  bottles  of 
different  sizes,  with  regular  printed  labels,  certificates,  &c,  and  at 
prices  ranging  in  general  about  5s.  or  6s.  per  quart.  These  extracts 
appear  to  be  all  made  in  a  similar  manner,  by  treating  the  annatto 
with  a  dilute  solution  of  an  alkali  or  alkaline  carbonate,  and  the 
difference  appears  to  consist  mainly  in  the  proportions.  They  are 
all  in  the  form  of  dark  blood-red  fluids,  soapy  to  the  touch,  and 
frothing  when  shaken.  They  are  not  generally  clear,  but  contain  a 
solid  matter  in  suspension,  which  appears  most  abundant  in  those 
containing  the  smallest  quantity  of  alkali.  They  have  all  a  strongly 
ammoniacal  and  offensive  putrid  smell,  resembling  that  of  cow-dung. 
I  have  analysed  several  of  these  extracts. 

Mitchell's  liquid  annatto  is  contained  in  stone  bottles,  sealed 
with  the  maker's  coat  of  arms,  to  counterfeit  which,  according  to 
a  warning  on  the  label,  is  felony,  and  its  composition  is 

Water,         ....... 

Colouring  matter,  ..... 

Ash,  ....... 


86.33 
9.52 
4.15 

100.00 


The  ash  contains  various  alkaline  salts,  and  its  composition  is 
more  particularly  given  in  the  subjoined  analysis,  in  which  the 
results  are  calculated  so  as  to  show  the  composition  of  1  lb.  of  the 
fluid :— 

Grains. 
6043.1 


y»  axer,            . 
Colouring  matter,     . 

.                       .                       .                UUlil.  X 

666.4 

Oxide  of  iron  and  alumina,  . 

8.2 

Chloride  of  sodium,  . 

8.7 

Sulphate  of  lime, 

2.6 

Sulphate  of  magnesia, 

3.0 

Sulphate  of  potash,  . 

116.2 

Carbonate  of  potash, 

151.8 

7000.0 


Nichol's  extract 

Titlej't  extract. 

81.63 

88.08 

6.28 

8  60 

12.09 

8.32 

FBOCSBDHTGS  IN  THE  LABOKATOET.  63 

In  tiiis  case,  the  quantity  of  actual  annatto  contained  in  the  fluid 
is  considerable,  amounting  to  about  one  and  a-half  ounce  to  the 
pound ;  and  the  alkali,  which  in  this  case  is  potash,  has  been  added 
very  sparingly,  and  in  no  larger  quantity  than  just  suffices  to  con- 
vert the  annatto  into  a  soluble  compound.  In  other  cases  this 
precaution  has  not  been  taken,  and  the  alkali  has  been  used  in  very 
large  quantity.     Two  examples  are  given  below  : — 

"Water, 

Colouring  matter, 

Ash,       .... 

100.00  100.00 

In  the  first  of  these  samples  the  ash  consists  almost  entirely  of 
an  alkaline  carbonate,  which,  indeed,  is  so  abundant  that  the 
extract  itself  effervesces  violently  on  the  addition  of  an  acid ;  and 
as  its  quantity  is  nearly  twice  as  great  as  the  colouring  matter,  it 
is  obvious  that  it  has  been  used  in  great  excess.  The  same  obser- 
vations apply  to  Titley's,  with  the  addition  that  the  annatto  itself 
forms  little  more  than  3  j  per  cent  of  the  fluid  ;  or  a  pound  of  the 
fluid  contains  less  than  f  oz.  of  annatto,  and  about  double  that 
quantity  of  alkali.  As  the  best  annatto  can  be  bought  for  about 
2s.  6d.  per  lb.,  it  follows  that  a  pound  of  this  extract  can  be  made 
for  about  2d,  or  a  quart  for  5d.,  so  that  the  dairyman  pays  a  very 
large  price  for  the  article  he  uses. 

The  addition  of  annatto  to  cheese  is  alleged,  by  those  opposed  to 
itsnse,  to  act  injuriously  in  two  ways.  1st,  By  affecting  the  health 
of  the  consumer ;  and,  2d,  By  diminishing  the  quantity  of  cheese 
produced  from  the  milk. 

As  regards  the  first  of  these  objections,  it  may  be  stated  that 
genuine  annatto  is  not  a  poison.  It  is  entirely  harmless,  and  as  it 
is  used  in  very  small  quantity,  it  is  not  likely  to  have  any  effect. 
But  the  case  is  very  different  when  the  annatto  is  adulterated  with 
lead  or  other  metallic  compounds,  which  are  themselves  poisonous. 
No  doubt  the  quantity  of  annatto  used  in  cheese  is  such  that,  unless 
in  the  case  of  highly  adulterated  samples,  the  lead  will  be  very 
minute,  and  not  likely  to  affect  the  health.  But  it  must  be  remem- 
bered that  lead  is  what  is  called  a  cumulative  poison — that  is  to  say, 
the  continued  repetition  of  doses  which  are  individually  incapable 
of  producing  any  effect,  may,  in  the  course  of  weeks  or  months, 
cause  symptoms  of  poisoning  to  show  themselves.  Cases  are  actu- 
ally on  record  in  which  poisoning  has  been  produced  by  the  pre- 
sence of  lead  in  cheese,  and  at  least  one  in  which  that  substance 
was  traced  back  to  the  annatto.  It  is  well  known  that  lead  is  fre- 
quently found  in  cheese,  but  in  very  small  quantity,  and  there  can 
be  little  doubt  that  it  is  in  most  cases  due  to  the  use  of  adulterated 
annatto;  and  though,  in  the  great  majority  of  instances,  the  amount 
is  bo  trifling  that  no  bad  effect  is  likely  to  follow,  the  bare  possir 
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bility  of  injurious  symptoms  being  produced  ought  to  put  an  end 
to  its  use.  In  the  case  of  liquid  annatto  these  effects  are  less  likely 
to  occur.  The  samples  of  which  the  analyses  have  already  been 
given  were  quite  free  from  lead ;  and  it  is  probable  that  the  makers 
of  such  articles  will  take  care  to  supply  themselves  with  genuine 
annatto,  as  it  is  only  by  doing  so  that  they  can  secure  a  uniform 
product.  Still,  it  is  quite  possible  that  adulterated  annatto  may 
pass  into  their  hands,  and  be  found  in  the  fluid  extracts. 

The  second  objection  to  the  use  of  annatto — namely,  that  it 
diminishes  the  quantity  of  cheese — is  a  point  which  can  only  be 
determined  by  actual  experiments  in  the  dairy ;  but,  a  priori,  we 
should  not  expect  any  such  effect  to  be  produced.  A  vegetable 
colouring  matter  such  as  annatto  cannot  act  in  any  way  upon  the 
milk,  or  interfere  in  the  process  of  coagulation,  especially  when  we 
take  into  account  the  very  small  quantity  used.  But  it  is  other- 
wise with  the  liquid  extracts  containing  alkalies  or  alkaline  car- 
bonates. It  is  well  known  that,  in  the  manufacture  of  cheese, 
it  is  necessary  that  the  state  of  acidity  of  the  milk  be  closely 
attended  to ;  and  it  may  possibly  happen  that  an  extract  of  an- 
natto containing  a  large  quantity  of  alkali  may  so  far  derange  the 
calculations  of  the  cheese-maker  as  to  diminish  the  quantity  or 
injure  the  quality  of  the  cheese  produced.  I  say  it  may  so  act, 
because  it  is  very  far  from  being  certain  that  any  such  effects  will 
be  produced,  and  it  appears  most  probable  that  they  will  only  be 
observed,  if  at  all,  when  a  change  takes  place  from  one  material  to 
another.  It  will,  in  general,  be  found  that  in  all  processes  such  as 
cheese-making — success  in  which  is  dependent  on  attention  to 
minutiae — the  details  are  never  altogether  the  same.  Thus  it  will 
be  found,  for  example,  that  in  different  dairies  the  milk  is  treated 
in  different  manners,  and  yet  both  succeed  equally  well,  because 
experience  has  taught  them  to  make  proportionate  modifications  in 
other  parts  of  the  process;  and  we  may  fairly  expect  that  the  effects 
which  might  be  produced  by  a  highly  alkaline  extract  of  annatto 
may  be  counterbalanced  by  some  modification  in  the  manufacture. 

The  general  conclusion  to  which  all  these  considerations  point 
is,  that  there  is  no  distinct  evidence  to  show  that  the  use  of  annatto 
is  injurious,  provided  it  be  genuine ;  but  as  adulterated  samples  of 
that  dye  are  the  rule,  and  genuine  ones  the  exception,  there  can 
be  but  one  opinion  as  to  the  advisability  of  its  discontinuance.  It 
is  clear,  however,  that  the  consumers  of  cheese  have  this  matter 
entirely  in  their  own  hands ;  for  so  long  as  the  maker  finds  that  a 
better  price  is  given  for  a  high-coloured  cheese,  just  so  long  will 
he  continue  to  give  it  the  requisite  tint  by  artificial  processes. 
Universal  experience  has  shown  that,  whenever  the  public  choose  to 
rely  on  any  particular  character  as  a  standard  by  which  quality  is 
to  be  estimated,  manufacturers  will  take  care  that  the  views  of  their 
customers  are  suited,  by  fair  means  if  possible,  and  if  not,  by  the 
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best  imitation  in  their  power.  The  true  cure  for  the  thing  lies  in 
the  dissemination  among  the  public  of  a  better  knowledge  of  the 
proper  mode  of  estimating  the  quality  of  commercial  articles  gene- 
rally, and  in  this  particular  case,  by  the  knowledge  of  the  fact,  that 
nine  times  out  of  ten  the  desiderated  colour  is  produced  by  a  fo- 
reign dye  which  is  generally  adulterated,  and  sometimes  with  sub- 
stances which  may  produce  most  injurious  effects.  The  futility  of 
the  colour  in  valuing  cheese  is  well  known  in  the  dairy  districts: 
and  I  have  been  informed  that  in  Cheshire  annatto  is  only  added 
to  that  which  is  to  be  sent  to  market,  and  when  made  for  home  con- 
sumption its  natural  colour  is  retained. 

ON  THE  COMPOSITION  OP  NORWEGIAN  FISH-GUANO. 

About  two  years  ago  I  published  in  the  Transactions  of  the  So- 
ciety several  analyses  of  so-called  fish-guano.  The  substances  in 
question  had  been  produced  on  a  small  scale,  and  had  not  become 
regular  commercial  articles ;  and  I  remarked  at  the  time  that  the 
reason  for  this  was  to  be  found  in  the  high  price  charged  for  them, 
which  materially  exceeded  their  estimated  value.  This  excessive 
price  is  mainly  due  to  the  elaborate  patent  processes  by  which  they 
were  made,  and  I  expressed  the  opinion  that  the  want  of  success 
which  had  attended  their  manufacture  should  only  stimulate  manu- 
facturers to  the  contrivance  of  simple  and  economical  processes. 
Since  that  time  I  have  become  acquainted  with  a  kind  of  fish- 
guano  made  in  Norway,  which  is  now  a  regular  article  of  com- 
merce, and  is  exported  from  that  country  to  Germany  in  consider- 
able quantities.  It  differs  from  all  the  other  fish-guanos  I  have 
seen  in  containing  a  large  quantity  of  fish-bones,  so  that  it  is  not 
merely  a  nitrogenous  manure  as  they  are,  but  contains  a  sufficient 
quantity  of  phosphates  to  make  it  closely  resemble  a  true  guano. 
The  composition  is  as  follows: — 


Water, 

Organic  matter, 
Phosphates, 
Carbonate  of  lime, 
Alkaline  salts, 
Sand, 

13.02 

49.40 

30.26 

1.20 

5.89 

0.23 

Ammonia, 

100.00 
7.76 

In  the  other  samples  of  fish-guano  I  have  examined,  the  phos- 
phates have  not  exceeded  4  or  5  per  cent,  and  the  ammonia  was 
about  7,  so  that  this  is  a  superior  sample ;  but  its  price  is  high. 
I  am  informed  that  its  cost  in  Hamburg,  to  which  it  has  hitherto 
been  chiefly  exported,  is  £9y  2s.  7d.  per  ton,  and  it  could  probably 
be  delivered  in  this  country  for  about  the  same  price.  Now,  cal- 
culated according  to  the  usual  principle  adopted  in  the  valuation  of 
manures,  it  is  worth  only  about  £7  per  ton.    It  must  be  observed, 
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however,  that  this  method  of  valuation  is  not  applicable  to  al 
manures.    It  gives  very  exact  estimates  in  the  cases  of  Peruvian 
guano  and  some  other  substances,  but  it  does  not  give  the  full  value 
of  bones.    Thus,  for  example,  bones  containing  50  per  cent  of  phos- 
phates and  4.5  of  ammonia  are  sold  at  about  £7,  10s.  as  dust,  and? 
£8  as  meal,  while  their  estimated  value  does  not  exceed  £6,  7k* 
The  fish-guano  may  in  some  respects  be  considered  as  closely 
similar  to  bone-meal,  and  its  value  is  about  14s.  per  ton  above 
it,  so  that  it  should  be  worth  about  £8,  14s.    This  is  considerably 
short  of  the  price  at  which  it  is  sold,  but  still  it  is  very  possible 
that  on  particular  soils  it  may  be  used  with  advantage. 

Last  year  I  obtained  from  the  company  by  which  this  manure  is 
manufactured  a  sufficient  quantity  for  a  field  experiment,  which  I 
placed  in  the  hands  of  Mr  Scot  Skirving,  who  reports  very  favour- 
ably of  its  effects.  A  very  elaborate  series  of  experiments  bas  alao 
been  made  by  Dr  Stockhardt,  Professor  of  Agricultural  Chemistry 
at  Tharand,  m  which  its  effects  are  compared  with  those  of  Peril* 
vian  guano.  He  finds  that  on  wheat,  oats,  and  barley,  every 
pound  of  fish-guano  produced  an  increase  of  6.1  lb.  of  dry  matte? 
on  the  crop,  as  the  average  of  twenty-five  experiments,  while  the 
same  quantity  of  Peruvian  guano  gave  6.3  as  the  average  of  twenty^ 
three  experiments.  On  potatoes  and  turnips,  as  the  mean  of  seven-: 
teen  experiments,  the  fish-guano  gave  an  increase  of  15.6  lb.,  and 
Peruvian  guano  17.3  lb.  of  fresh  roots.  When,  therefore,  the  dif* 
ference  in  price  is  taken  into  account,  it  obviously  bears  a  favours 
able  comparison  with  Peruvian  guano. 

I  am  not  acquainted  with  the  nature  of  the  process  in  use  in 
Norway,  but  from  the  composition  of  the  manure  it  is  impossible  to 
doubt  that  it  must  consist  simply  in  drying  and  grinding ;  and  I 
have  all  along  maintained  that  this  is  the  only  method  in  which  it 
is  at  all  likely  that  success  is  to  be  attained.  The  manufactory  in 
which  it  is  made  is  on  the  Lofoden  Islands ;  and  after  paying  the 
freight  from  thence  to  Hamburg,  its  cost  is  little  over  £9  per  ton. 
It  must  be  remembered  also,  that  owing  to  the  high  price  of  fiiel,  the 
cost  of  manufacture  therfc  will  be  much  greater  than  in  this  country, 
and  it  is  probable  that  a  similar  manure  might  be  produced  here  at 
£7  per  ton — a  price  the  farmer  would  readily  pay  for  it.  It  ie 
much  to  be  desired  that  the  fish-curers  of  the  British  coast  would 
direct  their  attention  to  {his  matter. 


cable  lo  aii 
of  Peruriaa 
hefullralue 
:eflt  of  phosr 
as  dust,  SLni 
ceed  £%  ft 
[  as  closel; 
r  ton  aboT^ 

ery  pos^ 


i  cta^r 

3M  rf  ft* 


.(ilk,  J 


«7  .— -.    "' 


4: 


•.•flu*. 


67 

ACCOUNT  OF  THE  PERTH  SHOW. 
Br  R.  Russell,  F.  R.  S.  E. 

The  success  of  the  Highland  Society's  show  this  year  at  Perth, 
is  bat  another  step  in  the  steady  march  of  progress  which  has  cha- 
racterised the  history  of  its  meetings.  Whether  we  take  the  stock 
or  implement  department,  general  advancement  is  met  with,  be- 
speaking alike  careful  selection  in  the  breeding  and  rearing  of 
animals,  and  a  gradual  perfecting  of  the  machines  used  on  the  farm. 
We  trust  the  next  gathering  at  Perth  will,  on  the  whole,  make 
as  great  an  advance  as  this  has  made  beyond  that  of  1852. 

As  on  former  occasions,  the  South  Inch  was  chosen  as  a  fit  site 
for  the  show-ground.    About  20  acres  were  boarded  off  betwixt  the 
road  and  the  river.     The  live-stock,  occupying  the  north  end,  were 
lodged  in  substantially  boarded  stalls,  which  proved  quite  rain- 
tight during  the  repeated  heavy  showers  that  fell.     The  dairy-pro- 
dace  shed,  committee-rooms,  and  fodder-yards  being  on  the  west, 
formed,  with  a  little  additional  planking,  a  division  between  the 
live-stock  and  implements.     This  separation  of  the  two  departments 
enabled  the  one  portion  of  the  yara  to  be  thrown  open  before  the 
other.    The  division  being  removed  on  Wednesday  at  noon,  gave 
the  public  admission  to  the  whole  yard.     The  implements  in  com- 
petition were  seen  in  their  classes  across  the  grounds,  and  those  in 
the  extra  and  miscellaneous  classes  were  scattered  over  the  west 
corner,  in  the  stands  of  the  respective  makers. 

On  Friday  the  26tb,  and  Saturday  the  27th  July,  the  implements 
were  placed  in  their  several  sections.    During  the  last  of  these 
i      days  heavy  and  repeated  showers  fell,  which  rendered  the  duties 
of  those  in  charge  of  the  placing  anything  but  agreeable.    By  seven 
|      o'clock  on  Monday  morning,  the  Judges  commenced  their  labours 
among  the  implements.     The  day  was  fine,  but  a  slight  shower  fell 
at  night.    On  Tuesday  the  awarding  of  the  premiums  was  continued 
in  the  yard,  and  the  ploughs  were  tried  at  Muirton,  on  a  field  ad- 
joining the  Dunkeld  road.     The  trial  of  harrows,  grubbers,  and 
rollers,  was  continued  on  Wednesday.     On  both  these  days,  the 
public  were  admitted  to  the  trial  field,  and  the  ploughing  especially 
was  eagerly  examined  by  considerable  numbers. 

The  live-stock  were  all  [placed  in  their  stalls  and  pens  early  on 
Wednesday  morning,  and  by  noon  the  Judges  had  completed  their 
task.  The  public  having  been  admitted  to  the  implement  depart- 
ment by  seven  o'clock,  had  time  to  run  over  the  sections  before  the 
barriers  were  taken  down,  and  getting  the  range  of  the  whole  yard. 
This  arrangement,  we  need  scarcely  say,  was  of  great  moment  to 
those  who  could  only  spend  one  day  in  the  yards. 

Only  slight  showers  fell  on  Tuesday  and  Wednesday,  and  the 
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comforts  of  none  were  seriously  interfered  with.  On  Tuesday  and 
following  days  about  1193  persons  were  admitted  to  the  trial  fields 
at  6d.  each,  and  the  sum  realised  was  £29,  16s.  6d.  There  were 
1 960  persons  who  paid  2s.  6d.  a  head  for  admission  to  show-yard  on 
Wednesday,  yielding  £245.  Thursday  being  the  principal  day  for 
the  public,  was  luckily  exceedingly  fine,  and  the  various  means  of 
locomotion  seemed  to  be  fully  taxed  to  convey  the  crowds  along  the 
different  routes.  At  a  shilling  a-head,  £785, 15s.  were  drawn  at  the 
door,  so  that  there  must  have  been  about  15,715  persons  on  the 
ground,  besides  the  members  who  had  free  access  to  the  Show  during 
all  the  days.  Friday  was  wet  and  disagreeable,  which  served  to 
lessen  the  number  of  visitors.  There  were,  however,  £87,  6s.  drawn, 
and  at  Is.  1746  persons  must  have  been  on  the  ground.  Large  num- 
bers of  the  farm-servants  admitted  at  a  low  rate,  availed  themselves 
of  this  reduction.  The  total  sum  collected  at  the  doors  and  trial- 
field,  was  £114.7,  17s.  6d.,  against  £841,  8s.  for  1852,  which  shows 
the  growing  interest  which  the  people  of  Scotland  manifest  in  the 
exhibitions  of  the  national  Society. 

On  Tuesday  evening  Dr  Anderson,  the  Chemist  of  the  Society, 
gave  a  lecture  on  "  Experimental  Agriculture,"  in  the  Court  House, 
which  was  well  attended.  On  Wednesday  evening,  the  banquet  in 
the  City  Hall  took  place,  under  the  presidency  of  the  Duke  of 
Athole.  There  were  about  280  guests.  This  highly  popular  Pre- 
sident kept  the  company  in  the  best  of  humour ;  and  those  who  have 
had  occasion  to  come  in  contact  with  him  during  his  term  of  office, 
regret  that  the  stated  period  for  his  retiring  is  so  nigh  at  hand. 

The  Society  has  again  experienced  a  hearty  welcome  from  the 
civic  authorities  of  Perth,  who  did  their  utmost  to  render  the  meet- 
ing a  successful  one.  A  large  amount  of  work  devolved  on  the 
local  committee,  whose  members  spared  no  exertion  to  have  the 
arrangements  carried  into  effect.  As  far  as  we  could  learn  from 
inquiries,  all  went  on  smoothly,  and  we  found  no  grounds  for  com- 
plaint. 

The  statistics  of  the  stock  and  implements  in  1852  and  in  1861, 
is  so  far  useful  as  indicating  the  number  of  entries  in  the  different 
sections. 


'    1852,     . 
1861,     . 

Cattle. 

Horses. 

Sheep. 

Swine. 

Poultry. 

Dairy 
Produce. 

Imple- 
ments. 

Pr«- 

fniumsi 

313 
338 

135 
155 

616 

50 

79 

186 
360 

123 
91 

339 
850 

960 
1500 

•■ 

LTV 

E-ST0C1 

£. 

It  is  no  easy  task  to  write  out  even  a  general  view  of  the  merits 
$f  the  most  conspicuous  animals  in  their  several  sections.    One  must 
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devote  a  large  amount  of  time  to  do  it  with  any  satisfaction  to 
himself,  far  less  to  those  who  have  better  opportunities,  and  devote 
special  attention  to  certain  sections.  This  year,  however,  we  are 
glad  to  say,  that  in  numerous  cases  the  Judges  have  so  far  extended 
their  reports,  as  to  supersede  more  detailed  accounts  on  our  part 
These  we  shall  make  use  of  as  far  as  we  have  obtained  materials. 
A  few  general  remarks  of  our  own,  where  these  are  awanting,  will 
serve  to  fill  up  the  broken  links  in  the  chain  which,  on  other  occa- 
sions, we  hope  to  see  more  complete.  It  will  tend  to  stimulate  im- 
provements in  breeding,  and  diffuse  information  by  obtaining  a  few 
hints  from  such  men  as  are  selected  as  judges.  Tastes  on  this  mat- 
ter will  ever  vary ;  but  we  are  all  the  better  of  knowing  what  quali- 
ties are  most  thought  of,  or  deemed  fashionable  for  the  time. 

SHORTHORNS. 

There  were  eighteen  entries  of  aged  bulls,  and,  on  the  whole,  they 
were  only  a  middling  lot,  there  being  few  really  good  animals.    The 
prize  animal,  "  Lord  Raglan/'  although  a  useful  bull,  can  scarcely 
be  considered  as  first-class.    An  open  or  deficient  space  is  observed 
at  the  false  rib,  owing  to  his  narrow  though  well  curved  loins. 
This  was  his  principal  defect.   The  second  prize  was  only  moderate, 
and  the  third  prize  was  much  too  long  in  the  back  for  an  animal 
of  style.     If  Mr  Beid  had  had  his  "Freemason"  in  better  bloom, 
he  might  have  obtained  a  much  better  place  for  so  deserving  an 
animal.    Lord  Kinnaird's  "  Lord  John  Bussell,"  was  a  good  animal, 
and  has  since  gained  the  first  position  at  the  Royal  Irish  Society's 
Show  at  Belfast.     Neither  were  the  two-year-old  butts  so  strong  in 
point  of  quality  as  they  have  often  been  at  former  shows.     The 
yearling  section  contained  a  number  of  useful  animals,  but  little 
more  can  be  said  of  them.    Mr  Mitchell  had  a  very  promising 
snimaL    The  placing  of  Mr  Booth's  two  cows  gave  rise  to  a  good 
deal  of  criticism.     It  was  generally  considered  that  the  "  Queen  of 
the  Yale"  was  entitled  to  be  put  before  "  Queen  Mab,"  though  the 
opposite  view  was  taken  at  Leeds.      The  most  of  the  other 
cows  were  by  no  means  remarkable  for  quality.     Among  the 
two-year-old  heifers,  the  "  Soldier's  Bride,"  belonging  to  Mr  Booth, 
was  generally  much  admired.    For  a  two-year  old,  she  looks  some* 
thing  wonderful,  but  perhaps  somewhat  overdone,  and  there  is  a 
want  of  softness  of  skin  and  quality  of  flesh,  as  well  as  a  slight  defi- 
ciency in  that  peculiar  elegance  which  ought  to  characterise  the 
high-bred  shorthorn.      Mr  Mitchell's  "Mistletoe"   was  quite   as 
8mart  as  her  more  successful  rival.     Mr  Douglas's  "  Bose  of  Cash-* 
mere"  was  less  massive,  but  the  quality  of  the  flesh  was  fine.     Mr 
Shepherd  showed  a  useful  animal,  while  the  others  in  the  section 
were  but  middling.     Mr  Douglas  maintained  his  celebrity  as  a 
breeder  by  the  three  animals  which  took  the  first,  second,  and  third 
prizes  in  the  yearling  heifers.    The  "  Village  Belle  "  was  the  favour- 
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ite ;  but  all  three  were  of  one  type,  and  showed  a  deal  of  elegance 
and  breeding.  The  Duke  of  Montrose's  "  May  Morn/'  is  of  exceed- 
ingly fine  quality,  but,  strange  to  say,  was  not  even  commended, 
though  a  very  general  opinion  prevailed  that  she  should  have  got 
in  before  either  of  Lord  Strathallan's  valuable  animals.  This  sec- 
tion, however,  was  distinguished  by  general  merit,  and  was  by  far  the 
best  of  the  shorthorn  clasa  Among  the  extra  shorthorns,  "Lady 
of  Athelstane,"  the  Dumfries  premium  cow,  retained  her  fashionable 
looks;  while  the  "Kose  of  Autumn/'  which  stood  on  the  show- 
ground at  the  former  meeting  in  Perth,  and  has  now  seen  thirteen 
summers,  exhibited  all  the  remains  of  a  once  stylish  form. 

The  following  welcome  remarks  from  Mr  Carr  were  received 
just  in  time  to  have  them  embodied  in  this  report.  Had  they 
come  sooner  we  might  have  dispensed  with  any  criticism  of 
our  own : — 

"  Scotland,  with  her  hardy  and  picturesque  races  of  cattle — the 
Ayrshire,  second  to  none  in  her  yield  of  milk ;  the  West  High- 
lander, unequalled  in  the  empire  for  the  fine  grain  and  flavour  of 
his  beef — has  yet  ever  shown  a  decided  predilection  for  English 
beeves. 

"  It  is  difficult  to  say  at  what  period  the  shorthorn  or  Teeswater 
breed  was  first  introduced.  To  the  early  importers  —  'good 
honest  men  and  true,  save  for  a  little  shifting  for  their  living' — 
it  is  recorded  that  nothing  wearing  hoof  and  horn,  and  able  to 
transport  itself  across  the  border,  came  amiss. 

tc  It  is  probable,  therefore,  that  the  unimproved  Durham  must 
have  had  a  footing  in  Scotland  from  the  days  when  the  stout 
Douglases  of  yore,  sallying  forth  under  the  light  of  a  Michaelmas 
moon,  bore  off  their  'bows  of  kye'*  from  the  rich  haughs  of  the 
stately  Tees,  fetching  many  a  compass  to  outwit  the  Saxon  loons, 
to  the  more  recent  time  when  a  Douglas,  no  less  renowned  for  his 
cattle  exploits,  crossed  the  border  with  L.500  in  his  pocket,  and 
carried  back,  at  the  tail  of  a  steam-kettle,  to  his  fastness  in  the 
Lothians,  ae  bitfleckit  come  for  d  that  siller. 

"Scotland  can  now  boast  of  many  equally  enthusiastic  and  success- 
ful breeders  of  this  useful  tribe  of  cattle,  and  a  spirit  of  emulation 
in  bucolic  pursuits  is  abroad,  which  it  is  the  patriotic  object  of  agri- 
cultural societies  to  foster.  The  improved  shorthorn  is  everywhere 
steadily  advancing  in  the  steps  of  improved  agriculture  and  cattle* 
husbandry,  and  from  many  a  craggy  knoll  in  the  far  wilds  of 
Caledonia  the  smart  little  kyloe  looks  wonderingly  down  on  the 
lumbering  usurper  of  his  best  feeding-grounds. 

"  It  has  been  not  unusual  in  reports  on  the  exhibition  of  live 
stock  to  enumerate  the  points  which  a  good  specimen  of  each 
particular  tribe  should  possess.    The  writer  of  these  remarks  some 

*  A  "  bow  of  kye"  was  twenty  head. 
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time  Ago  tried  his  hand  at  'limning  out  a  well-proportioned'  cow, 
throwing  each  point  into  a  doggerel  line  as  an  aid  to  the  memory. 
He  appends  the  sketch,*  not  so  much  from  any  satisfaction  with 
his  own  performance — in  which  he  feels  that  he  has  certainly 
sacrificed  elegance  to  conciseness— as  in  the  hope  that  some  one 
more  hardened  in  '  the  sin  of  rhyme'  may  be  inauced  to  improve 
upon  it,  allowing  perhaps  two  lines  instead  of  one  to  each  point 
Let  no  man  think  such  task  unworthy  of  the  muse — 

'  Such  themes  as  these  the  rural  Maro  sung 
To  wide-imperial  Rome,  in  the  full  height 
Of  elegance  and  taste  by  Greece  refined.' f 

In  the  Island  of  Jersey  a  fixed  scale  of  points  of  the  form, 
qualities,  and  appearance  of  a  perfect  Jersey  cow  has  been  agreed 
upon  and  established  by  the  best  authorities,  as  the  standard  and 
rule  by  which  the  judges  at  agricultural  shows  are  to  be  governed 
in  deciding  on  the  relative  merits  of  the  animals  before  them. 

*  Propria  qujb  bovibus. 
The  following  features  constitute,  I  trow, 
The  beau-ideal  of  a  shorthorn  cow : — 
Frame  massive,  round,  deep-barrelled,  and  straight-backed ; 
Hind  quarters  level,  lengthy,  and  well  packed ; 
Thighs  wide,  fleshed  inwards,  plumb  almost  to  hock ; 
Twist  deep,  conjoining  thighs  m  one  square  block ; 
Loin  broad  and  flat,  thick-fleshed,  and  free  from  dip ; 
Back  ribs  "well  home,"  arched  even  with  the  hip; 
j_      Hips  flush  with  back,  soft-cushioned,  not  too  wide ; 
Flanks  full  and  deep,  well  forward  on  the  side; 
Fore-ribs  well  fleshed,  and  rounded  like  a  drum; 
Fore-flanks  that  even  with  the  elbow  come; 
Crop  ''barrelled,"  flush  with  shoulder  and  with  side; 
Girth  large  and  round— not  deep  alone,  but  wide; 
Shoulders  sloped  baek,  thick-covered,  wide  at  chine ; 
Points  snug,  well-fleshed,  to  dewlap  tapering  fine; 
Neck- vein  filled  up  to  well-clothed  shoulder  point; 
Arm  full  above,  turned  in  at  elbow-joint ; 
Legs  short  and  straight,  fine-boned  *neath  hock  and  knee ; 
Belly  cylindrical,  from  drooping  free; 
Chest  wide  between  the  legs,  with  downward  sweep ; 
Brisket  round,  massive,  prominent,  and  deep ; 
Neck  fine  at  head,  fast  thickening  towards  its  base ; 
Head  small,  scope  wide,  fine  muzzle,  and  dished  face; 
Eyes  prominent  and  bright,  yet  soft  and  mild; 
Horns  waxy,  clear,  of  medium  size,  unfiled; 
Tail  fine,  neat  hung,  rectangular  with  back; 
Hide  soft,  substantial,  yielding,  but  not  slack; 
Hair  furry,  fine,  thick-set,  of  colour  smart ; 
Udder  well  forward,  with  teats  wide  apart. 

These  points,  proportioned  well,  delight  the  eye 
Of  grazier,  dairyman,  and  passer-by, 
And  these  to  more  fastidious  minds  convey 
Appearance  stylish,  feminine,  and  gay. 
T  For  the  benefit  of  the  Scottish  farmer,  I  append  the  Roman  poet's  idea  of  a 

choice  heifer : 

"  First  by  these  marks  select  thy  mother  cow — 

A  clumsy  head,  broad  neck,  and  lowering  brow ; 

Let  double  dewlaps  from  her  chin  descend, 

And  at  her  knees  the  ponderous  burden  end ; 

A  bull  in  face,  that  lofty  in  her  gait 

Trails  on  the  ground  her  tail  in  sweepy  state.1' 
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These  points,  with  a  clear  definition  of  what  constitutes  each,  and 
the  number  of  marks  it  is  to  count  in  favour  of  the  animal  possess- 
ing it,  are  arranged  in  a  tabular  form  for  the  use  of  the  Judges. 
The  adoption  in  our  own  agricultural  shows  of  this  system  (which 
has  worked  well  in  Jersey  for  the  last  twenty  years)  was  recom- 
mended by  Mr  Chrisp,  about  a  year  ago,  at  a  meeting  of  the  New* 
castle  Farmers'  Club ;  and  it  certainly  appears  to  the  writer  that, 
if  it  were  possible  to  establish  similar  recognised  rules  for  the 
judging  of  shorthorns,  the  application  of  which  would  not  be 
attended  with  the  same  difficulty  in  the  case  of  fat  cattle  as  of 
lean,  the  decisions  might  probably  assume  a  less  arbitrary  and 
inscrutable  character  than  they  now  too  frequently  do,  so  touch 
being  left  to  the  individual  opinions  or  caprice  of  the  Judges.  They 
would  certainly  give  more  confidence  and  satisfaction  to  the  exhibi- 
tors. Might  we  not  have  a '  sliding  scale,'  which  would  indicate  the 
number  of  marks  merited  by  each  point,  according  to  the  degree  of 

{>erfection  in  which  it  was  possessed  ?  Of  course  in  every  class  a 
arge  proportion  of  second-rate  animals  might,  without  any  unfair- 
ness, be  weeded  out  before  subjecting  the  remainder  to  this  test. 

"  With  the  exception  of  three  animals  belonging  to  Mr  Booth  of 
Warlaby,  the  shorthorns  shown  at  the  Perth  meeting  were  all  the 
property  of  exhibitors  north  of  the  Tweed.  The  sections  in  this 
class  contained  one  hundred  and  four  entries,  of  which  fifty-one 
were  bulls. 

"Section  1.  Bulls  calved  before  1st  Jan.  1859,  eighteen  entries. 
— This  was  a  very  creditable  class.  The  first  prize  was  awarded 
to  Mr  Cruickshank's  eight-year-old  bull,  '  Lord  Raglan/  bred  by 
Mr  Stewart  of  Southwicfc.  This  animal  is  by  the  well-known  bull 
'  Crusade/  and  from  a  cow  of  the  Booth  blood.  He  is  remarkable 
for  his  strong,  well-fleshed  loins,  good  quarters,  and  well-laid 
shoulders,  though  now  a  little  wanting  in  fulness  of  crop,  flank, 
and  forerib, — shortcomings  which  may  fairly  be  attributed  to  his 
advanced  age. 

"  The  second  prize  fell  to  Mr  Campbell  of  Einnellar  for  *  Scarlet 
Velvet/  a  level,  even-fleshed  bull,  of  great  substance,  but  with  not 
quite  so  much  shorthorn  character  as  his  more  successful  rival. 

"  The  third  prize  bull,  the  property  of  Mr  Home  of  Argaty,  is  a 
majestic-looking  animal,  with  a  very  stylish  contour  and  a  grand 
imperial  front.  His  neck  was  well  sprung,  and  his  shoulders  per- 
fect, with  the  space  behind  the  elbow  beautifully  filled  ;  but  the 
foreribs  were  wanting  in  expansion,  and  the  loin  in  strength.  The 
eye,  too,  was  i  retreating/ 

"  Mr  Reid  of  Cruivie  and  the  Earl  of  Airlie  showed  two  very 
useful  animals  in  this  class,  both  by  bulls  of  the  Booth  blood.  The 
former,  '  Freemason/  did  no  discredit  to  his  eminent  breeder,  Mr 
Torr  of  Aylesby.  He  had  much  style,  and  a  good  breast  and 
shoulders,  but  was  rather  wanting  in  flank  and  flesh  generally.  The 
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latter,  '  Young  Ben/  but  for  a  pair  of  somewhat  upright  shoulders, 
was  a  useful  animal  of  true  proportions. 

44  There  were  several  animals  in  this  class  which,  though  dignified 
with  the  name  of  shorthorn  bulls,  were  entirely  wanting  in  the  dis- 
tinctive characteristics  of  the  tribe.  In  their  black  red  or  brown 
colour,  in  their  vulgar  heads  and  horns,  and  round  pig  thighs,  some 
of  them  were  more  like  mongrel  Herefords  than  shorthorns. 

"Section  2.  Shorthorn  bulls  calved  after  1st  Jan.  1859,  thirteen 
entries. — This  was  a  very  indifferent  class.  The  first  prize  animal, 
Mr  Anderson's  '  Emperor/  and  the  second,  the  Duke  of  Montrose's 
'Victor  Royal,'  were  so  evenly  matched  in  all  respects,  that  they 
may  be  described  together.  Both  were  remarkable  for  their  lengthy, 
well-packed  quarters,  strong  loins,  and  neat  shoulders ;  but  both 
were  deficient  in  development  of  muscle  in  the  lower  part  of  the 
thigh  (where  butchers  look  for  what  they  call  '  the  small  rounds 
of  beef),  and  both  wanted  a  little  more  flesh  on  the  loin.  It  became 
a  matter  of  some  difficulty  to  award  the  palm,  and  a  slight  advan- 
tage in  the  length  of  quarter  and  covering  of  the  hip  decided  the 
doubt  in  favour  of  Mr  Anderson's,  though  the  second  prize  was 
perhaps  the  more  stylish  animal. 

"  Mr  Marr's  bull  '  Sir  Hubert/  by  '  Sir  James  the  Bose/  was 
awarded  the  third  prize.  He  was  a  thick,  useful  bull,  with  capital 
loins  and  quarters,  but  deficient  in  girth,  and  with  a  somewhat 
coarse  horn. 

"  Though,  in  conformity  with  the  regulations,  the  Judges  were 
obliged  to  mark  with  commendations  two  others  in  this  class,  to 
provide  against  the  contingency  of  any  disqualification  of  the  prize 
animals,  there  were  really  no  others  worthy  even  of  that  distinc- 
tion.   Their  deficiencies  were  chiefly  those  of  girth  and  loin. 

"Section  3.  Bulls  calved  after  1st  April  1860,  eighteen  entries. 
— This  was  not  by  any  means  a  meritorious  class.  Mr  Balfour's 
bull, '  Great  Seal/  was  the  best  of  the  lot,  though  too  upright  in 
his  shoulders,  and  wanting  depth  of  twist.  The  second  prize,  Mr 
Stirling's '  Forth,'  was  a  bull  of  great  substance,  with  splendid  loins 
and  flank,  but  deficient  in  depth  of  girth  and  flesh  beyond  the  loins. 
Mr  Turnbull's  third  prize  bull  '  Snob/  though  in  great  condition, 
wanted  flesh,  where  some  of  the  most  valuable  flesh  should  be,  on 
his  back.  Mr  Home's  bull,  '  Vandyke/  had  a  good  loin  and  flank, 
and  very  stylish  outline,  but  his  hair  was  harsh,  his  head  set  on  a 
little  too  low,  and  there  was  a  flatness  about  him  generally,  which, 
however,  time  may  correct 

u  Section  4.  Shorthorn  cows  of  any  age,  thirteen  entries. — This 
was  a  very  superior  class.  The  first  and  second  prizes  were  awarded 
to  Mr  Booth  of  Warlaby,  for  two  cows  which  may  be  considered 
models  of  the  utile  et  duke  in  the  shorthorn.  '  Queen  of  the  Vale/ 
the  winner  of  the  first  prize,  though  in  only  moderate  condition,  is 
a  cow  of  faultless  proportions,  a  perfect  parallelogram  in  form;  with 
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well-fleshed,  obliquely  laid  shoulders,  a  good  head,  and  very  sweet 
neck  and  bosom,  sweeping  finely  into  the  shoulders,  the  points  of 
which  are  entirely  hidden  by  the  full  neck  vein.  '  Queen  Mab '  is, 
if  possible,  still  more  remarkable  than  her  sister  for  her  broad, 
thick,  level  loins,  depth  of  twist,  and  armful  of  flank ;  but  she  is 
now,  perhaps,  less  faultless,  as  her  hindquarters  are  becoming  plain 
and  patchy  from  fat.  She  is,  however,  equal,  if  not  superior,  to* 
'Queen  of  the  Vale '  in  her  marvellous  capacity  of  girth,  forerib,  and 
bosom.  Like  her  sister,  she  maintains  her  cylindrical  proportions 
wonderfully  throughout,  the  ribs  retaining  their  circular  form  up 
to  the  shoulders,  with  which  they  blend  without  any  depression 
either  at  the  crops  or  behind  the  elbow ;  and  from  thence  the  fore- 
quarters  taper  beautifully  to  the  head. 

"  Next  to '  Queen  Mab" came  Mr  Ainslie's  'Milkmaid/  a  noble  cow, 
with  girth  and  forequarters  rivalling  in  excellence  those  of '  Queen 
of  the  Vale/  and  'Queen  Mab/  but  with  a  little  too  much  of  the 
old-fashioned  prominence  of  hip.  Lord  Strathallan's  cow  c  Pearl,7 
which  was  highly  commended,  had  exceedingly  fine  shoulders  and 
fore-end,  but  in  addition  to  a  little  slackness  of  the  back,  possessed, 
like  Mr  Ainslie's  cow,  hips  too  round  and  prominent,  an  objection- 
able conformation,  because  always  accompanied  with  a  hollowness 
between  them  and  the  tail-head,  and  a  consequent  loss  of  valuable 
beef. 

"  Section  5.  Shorthorn  Heifers,  calved  after  1st  January  1859, 
fifteen  entries. — There  were  many  animals  of  great  merit  in  this 
class.  Foremost  and  fairest  of  the  train  came  Mr  Booth's  milk- 
white  heifer  4  Soldier's  Bride/  To  describe  her  would  be  but  to 
recapitulate  all  that  the  writer  has  said  of 4  Queen  of  the  Vale*  and 
'  Queen  Mab ; '  and  she  is,  in  fact,  too  well  known  to  fame 

'  To  need  the  painted  flourish,  of  his  praise.* 

It  may  be  doubted  whether  any  shorthorn  ever  attained  to  such 
ripe  maturity,  and  carried  so  heavy  a  weight  of  firm  elastic  flesh  at 
the  same  age ;  and  yet  it  has  been  somewhat  illogically  objected  to 
her,  that  she  wants  that  'quality7  which  indicates  capacity  to 
fatten.  Mr  Mason  of  Chilton  used  to  say, *  Give  me  the  man  who 
can  breed  them  with  good  fore-quarters ;'  and  assuredly  the  world 
might  be  challenged  to  produce  three  animals  with  bosoms  so  mas- 
sively yet  symmetrically  formed  as  *  Queen  Mab/  '  Queen  of  the 
Vale/  and  '  Soldier's  Bride.'  The  second  prize,  Mr  Mitchell's 
*  Mistletoe/  by  Mr  Booth's  4  Welcome  Guest/  was  a  very  beautiful 
heifer  spoilt  by  over-feeding  and  want  of  exercise— her  legs  shrink- 
ing and  bending  inwards  under  her  weight  of  flesh.  But  for  this, 
and  perhaps  a  little  want  of  flesh  on  her  neck,  she  would  have 
been  very  near  perfection — her  fore-quarters,  loins,  hind-quarters, 
twist,  and  ribs,  being  faultless.  The  third  prize,  Mr  Douglas's 
'Hose  of  Cashmere/  was  a  heifer  of  great  promise,  with  a  rare 
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broad  loin,  even  with  the  hip.  Mr  Shepherd's  '  7th  Kora'  was 
also  a  good  animal,  but  not  of  the  same  character  as  the  preced- 
ing ones,  and  deficient  in  fore-flank  and  breadth  and  flatness  of  loin. 
44  Section  6.  Shorthorn  Heifers,  calved  after  1st  January  1860, 
twenty  entries. — This  was  a  good  class.  Mr  Douglas  here  bore  off 
all  the  laurels.  The  first  prize  was  awarded  to  his  heifer,  '  Village 
Belle/  by  '  Sir  James  the  Rose/  and  from  a  cow  of  the  Bates 
blood,  dam  of '  Lady  of  Athelstane/  This  was  an  exquisite  little 
heifer — the  very  mould  and  mirror  of  shorthorn  form  and  fashion. 
Her  neck  vein  was  wonderful — so  also  the  fulness  and  depth  of  her 
thigh.  '  Village  Belle/  if  she  fulfil  the  promise  of  her  youth,  is 
assuredly  destined  to  more  than  a  village  fame. 

u  Next  came  Mr  Douglas's  '  2d  Isabella  Rose/  with  a  very 
pretty,  gay  fore-end,  and  a  lovely  little  front  that  bespoke  her 
gentle  lineage.  Her  fore -rib  was  wonderfully  good — ner  only 
failing  in  the  hind-quarters,  the  tail-head  being  rather  elevated 
above  the  line  of  her  back,  which  always  causes  the  sides  of  the 
quarters  to  slope. 

"  These  two  heifers  are  good  specimens  of  the  sort  of  animal 
which  it  has  been  Mr  Douglas's  aim  to  produce— compact  and 
massive  rather  than  large,  and  growing  a  heavy  weight  of  flesh  on 
the  least  quantity  of  bone,  and  in  the  least  compass — his  opinion 
being  that  such  animals  yield  a  heavier  weight  of  flesh,  in  pro- 
portion to  the  food  consumed  by  them,  than  animals  of  larger 
frame. 

"  Mr  Douglas  also  received  the  third  prize  for  his i  Lady  Blanche/ 
a  good  heifer,  but  not  so  stylish  as  the  other  two,  and  wanting 
development  of  girth  and  fore-quarter. 

u  The  Earl  of  Airlie  received  a  high  commendation  for  his  '  Lady 
Blanche/  Though  in  poor  condition,  and  with  rather  harsh  hair, 
she  was  very  straight  and  stylish,  with  a  breast  coming  very  pro- 
minently out.  The  Duke  of  Montrose's  *  May  Morn '  had  beautiful 
shoulders,  and  was  nicely  fleshed  behind  the  elbow -joints,  but 
wanted  a  little  expansion  in  the  fore-rib  and  fore-quarter  generally 
to  make  her  a  first-rate  heifer. 

u  Extra  Shorthorn,  three  entries. — In  this  section  Mr  Douglas 
showed  his  well-known  prize-winning  cow,  '  Lady  of  Athelstane,' 
which  was  very  highly  commended.  She  unites,  what  is  rarely 
met  with,  great  length  with  good  loins,  and  is  wonderfully 
cylindrical  and  even-fleshed  throughout.  Her  hind-quarters  are 
perhaps  her  least  perfect  point,  though  they  would  pass  muster  in 
a  less  perfect  animal." 

THE  POLLED  CATTLE. 

In  most  of  the  sections  of  polled  cattle  the  Angus  and  Galloway 
were  shown  together.  This  arrangement  had  an  odd  sort  of  an  effect, 
inasmuch  as  the  finer  touch  and  more  elegant  forms  of  the  Axvgofc  d\d 
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not  correspond  well  with  the  rougher  characters  of  the  Galloway. 
No  doubt,  many  fine  specimens  of  the  latter  were  shown,  but  the 
two  breeds  stood  in  greater  contrast  than  ever  towards  each  other. 
We  are  glad  that  Mr  Arthur  Glennie,  Fernieflat,  one  of  the 
Judges  in  this  section,  has  the  following  observations  on  this  point : 
u  The  Judges  of  the  polled  cattle  wish  to  represent  to  the  Directors 
the  extreme  difficulty  they  had  in  awarding  the  premiums  in  those 
classes  where  the  polled  Angus  and  the  Galloways  competed 
together.  Being  in  reality  distinct  breeds  of  cattle,  a  coloured 
West  Highlander  might  just  as  well  compete  in  shorthorned 
class.  I  would  humbly  suggest  that,  in  future  competitions,  there 
should  be  a  distinct  class  for  Angus,  and  not  mixed  up  with  the 
Galloway.  I  am  sure  such  a  course  would  give  great  satisfaction 
to  exhibitors  in  both  classes,  while  it  would  save  the  Judges  a 
most  difficult  and  often  invidious  duty." 

We  willingly  lay  aside  any  further  remarks  of  our  own  on  the 
character  of  the  polled  stock,  seeing  that  one  so  eminently  well 
qualified  has  reported  on  this  breed.  Mr  Watson  of  Keillour  ex-* 
presses  himself  as  under :  "  Most  of  the  animals  shown  for  compe- 
tition in  this  class  were  of  very  superior  quality,  and  did  credit  to 
the  skill  and  judgment  of  the  breeders.  It  was  remarked  that  had 
some  of  the  unsuccessful  animals  been  in  the  same  condition  of  fat- 
ness as  those  which  gained  the  prizes,  the  competition  would  have 
been  very  close,  and  some  of  the  competitors  might  have  changed 
places.  As  it  was,  the  Judges  were  more  inclined  to  favour  some 
animals  which  appeared  in  a  more  likely  state  to  continue  breeders, 
than  to  give  prizes  to  those  which,  from  being  overfed,  they  had 
doubt  that  they  might  give  up  breeding.  But  under  the  rules  of 
the  showyard,  the  Judges  felt  bound  to  award  the  prizes  to  the 
best  animals  of  their  class  as  immediately  brought  before  them— 
presuming  these  to  have  complied  with  all  the  existing  rules  of  the 
Society. 

"  These  remarks  apply  to  males  as  well  as  females,  and  has  long 
been  a  difficult  point  to  deal  with  in  public  competitions — tendency 
to  fatten  being  a  desirable  quality  when  combined  with  others  in 
all  breeds  of  animals,  and  not  easily  discouraged  by  the  promoters 
of  public  exhibitions. 

u  In  the  class  of  Aged  Bulls,  a  Galloway  bull  was  shown  in 
competition  with  the  Aberdeen  and  Angus.  This  animal  was  much 
admired  for  his  masculine  character.  He  stood  the  test  of  compe- 
tition well,  being  equal  in  many  points  to  the  best  in  the  show- 
yard.  But  his  quality  or  touch  came  short  of  the  more  cultivated, 
and  perhaps  more  pampered  specimens  of  an  early  age  shown 
against  him.  It  was  confidently  urged,  that  an  infusion  of  the 
Galloway  blood  might  tend  to  improve  both  breeds,  by  careful, 
gradual,  and  judicious  crossing,  through  Galloway  bulls  and  Angus 
or  Galloway  cows,  or  vice  versa.  This  experiment  can  be  conducted 
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successfully   only  by  a  very  experienced  and  highly  qualified 
breeder,  and  should  not  be  attempted  by  an  amateur  in  the  art." 

AYRSHIRE  CATTLE. 

Both  the  numbers  of  Ayrshires  have  been  greater,  and  the  com- 
petition has  often  been  closer,  yet  the  prize  animals  were  generally 
fine  specimens  of  the  breed.     Among  the  hulls,  Mr  M'Kean's  four- 
year  old  was  much  admired.     This  was  a  lovely  animal,  and  his 
weak  points  were  few  and  difficult  to  detect     His  horn,  if  any- 
thing, rather  too  small  considering  his  large  size,  which,  however, 
did  not  disguise  the  breeding  he  showed  in  every  quarter.     The 
Duke  of  Athole's  animal,  bearing  the  second  prize,  was  of  a  famous 
colour,  but  from  the  top  of  the  tail  to  the  shoulder  defects  were 
apparent.     The  fine  head  and  horns  were  the  redeeming  points. 
The  one  and  two  year  old  bulls  were  middling  as  to  quality.     Both 
Mr  Campbell  and  Mr  Guthrie,  who,  acting  as  Judges,  called  the 
attention  of  the  Directors  to  the  classification  of  these  sections, 
while. cousidering  all  the  arrangements  of  the  show,  so  far  as  they 
observed  as  otherwise  perfect,  recommend  "  that  the  two-year-old 
and  one-year-old  bulls  be  in  future  shown  in  different  classes.    As 
many  bulls  change  much  between  one  and  two  years  old,  the 
Judges  would  make  the  award  with  greater  satisfaction,  were  two 
sections  made  instead  of  one  as  at  present/'     There  was  a  fair  show 
of  cows,  but  the  two-year-old  heifers  formed  a  superior  section.  . 
The  Earl  of  Strath m ore's  was  a  rare  animal,  so  perfect  in  most  of 
her  points  and  so  handsome.     The  Duke  of  Athole's  aged  cows 
haying  been  prize-takers  at  Glasgow  and  Edinburgh,  made  a 
good  wind-up  to  the  Ayrshires. 

HIGHLAND  CATTLE. 

It  had  been  well  known  for  some  time  previous  to  the  meeting, 
that  great  exertions  have  been  made  among  the  breeders  of  this 
class,  to  make  a  good  display  at  Perth.  In  this  few  can  say  they 
have  been  disappointed ;  almost  all  the  famous  breeding  spots  of 
this  race  sent  forth  its  quota.  The  wild  but  subdued  appearance 
of  the  cultivated  type  of  Highlanders,  shows  what  care  and  skill 
liave  done.  With  a  touch  and  a  frame,  which  the  shorthorn  only 
excels,  and  covered  with  a  flowing  coat  of  hair  of  many  colours, 
the  wide  spreading  horns  are  the  only  parts  which  seem  to  defy  all 
control  in  their  wanton  growth.  Indeed  the  fine  specimens  were 
too  numerous  to  notice  specially.  Mr  Menzies,  of  Chesthill,  Aber- 
feldy,  in  reporting  for  the  Judges,  remarks — "  The  Judges  of  High- 
land cattle  beg  specially  to  report  to  the  Society,  their  high  opinion 
of  the  quality  of  the  large  number  of  the  stock  exhibited.  The 
cattle  exhibited  are  superior  to  any  shown  at  many  previous  shows 
of  the  Society.  This  remark  more  particularly  applies  to  the  aged 
balls  and  three-year-old  heifers." 
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FAT  CATTLE. 

The  various  sections  of  fat  stock  all  contained  animals  of  con- 
siderable merit  Mr  Mitchell's  three-year-old  white  cross-bred  ox 
was  clearly  the  great  attraction  in  this  division  of  the  Show.  Mr 
Syme*s  two-year-old  crosses  were  wonders  for  their  age.  The 
highly-finished  and  beautiful  Highland  ox,  belonging  to  the  Mar- 
quess of  Breadalbane,  had  many  an  admirer.  As  showing  the 
results  of  care  in  selection,  we  believe  this  ox  was  out  of  the  same 
cow  as  the  handsome  two-year-old  heifer  that  took  the  prize  so 
easily  in  her  section. 

ALDERNEY  AND  BRITTANY  BREED. 

Both  these  breeds  were  represented.  We  are  becoming  better 
acquainted  with  the  latter,  and  all  cow-fanciers  are  pleased  to  see 
spare  corners  of  the  yard  filled  up  with  so  fine  specimens  of  this 
diminutive  race  of  cows. 

HORSES. 

We  are  always  loath  to  believe  that  the  different  districts  in 
which  the  Highland  Society  holds  its  shows,  do  their  best  in  turn- 
ing out  cart-horses.  We  have  again  to  report  only  a  middling 
lot.  The  prize  aged  stallion  was  a  powerful  animal,  but  neither 
remarkable  for  symmetry  or  other  qualities,  except  immense 
strength.  The  hock  and  other  joints  were  rough,  and  otherwise 
quality  was  wanting.  The  second  premium  was  much  more  hand- 
some, and  also  exhibited  more  bottom,  but  it  was  too  small  sized. 
The  three-year-old  stallions  were  superior  to  the  last  section.  The 
prize  animal  was  in  every  way  so  well  furnished  that  he  looked  like 
a  six-year  old.  The  one  and  two  year  olds  did  not  show  well,  and 
few  superior  specimens  could  be  pointed  to.  The  mares  in  foal 
and  mares  with  foal  at  foot%  contained  some  strong  and  active 
beasts.  In  the  other  sections  mediocrity  was  the  rule,  anything 
particularly  good  the  exception. 

BLAOKFACED  SHEEP. 

The  blackfaced  sheep  were  not  far  behind  the  Highland  cattle  in 
general  excellence.  There  were  twenty-six  entries  of  aged  tups. 
The  most  of  the  more  celebrated  breeders  from  the  north,  south, 
east,  and  west,  did  their  best  to  gain  a  place  in  the  premium  list 
The  competition  in  all  the  classes  was  exceedingly  close.  It  is 
evident  that  the  peculiar  class  of  sheep  bred  by.  the  Murrays,  is 
gaining  ground  and  becoming  fashionable.  Their  seemingly  more 
delicate  constitution  and  more  perfect  shapes,  are  evidently  to  be 
fully  tested  on  other  runs  than  their  own.  Long  may  this  hardy 
breed  of  sheep  have  such  men  as  Murray,  M'Laren,  Drife,  Camp- 
bell, Bryden,  and  Archibald,  to  bring  out  and  mature  its  capacities 
for  improvement.     We  are  glad  to  have  the  testimony  of  J.  S. 
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Stewart,  Esq.  of  Coll,  a  Judge  on  the  Highland  sheep : — "  I  have 
nothing  to  suggest  that  I  consider  would  at  all  improve  the  arrange- 
ments of  the  department  in  which  I  acted — they  appeared  to  me 
quite  perfect.  The  sheep  taken  as  a  whole  were  the  best  I  have 
ever  had  to  judge,  and  therefore  we  found  it  a  difficult  matter  to 
get  over  our  work." 

CHEVIOTS. 

As  expected,  this  breed  did  not  at  all  come  up  in  point  of  num- 
bers to  the  Show  at  Dumfries  last  year.  The  exhibitors,  however, 
were  all  from  the  south,  and  the  specimens  were  mostly  very 
choice.  But  although  the  numbers  were  not  large,  the  Judges,  we 
have  been  informed  by  the  attending  members,  had  their  own  dif- 
ficulties in  awarding  the  premiums,  as  the  merits  were  so  equally 
balanced. 

LEICESTERS. 

We  are  glad  that  we  are  enabled  to  give  some  remarks  on  this 
breed,  by  Mr  Melvin,  Bonnington,  who  acted  as  attending 
member. 

"The  show  of  Leicesters,  in  all  the  different  classes,  has  never 
been  equalled  at  any  former  meeting  of  the  Society.  Finer,  hand- 
somer, and  more  complete  sheep  have  carried  off  the  first  prizes  at 
former  shows,  but  the  average  of  all  the  former  in  general  excel- 
lence never  reached  that  at  Perth.  In  the  section  of  aged  tups, 
the  animal  placed  first  was  four  years  old,  bred  by  Mr  Boddam  of 
Boddam,  and  for  his  age  was  a  good  example  of  the  breed.  Mr 
Simson  of  Blainslie  took  the  second  place  with  a  ram  which  had 
his  points  well  developed.  Mr  Beid,  Waukmilton,  followed  with  a 
gay  coated  two-shear  well  prepared.  *  In  this  class  also,  the  first 
prize  shearling  at  Dumfries  was  commended,  he  being  almost  the 
only  pure  bred  Midland  Leicester  in  the  lot — the  others  either 
entirely  or  partaking  largely  of  the  Border  blood.  The  shearling 
tups  were  fifty-nine  in  number,  and  presented  a  very  level  lot. 
The  Judges  having  examined  each  sheep  separately,  ordered 
twenty-four  out  for  further  inspection.  After  reducing  this  num- 
ber for  further  inspection  to  eleven,  they  then  made  a  stand,  and 
had  great  difficulty  in  rejecting  other  six,  two  of  the  best  of  which 
they  noticed  as  being  worthy  of  remark.  The  first  sheep  was  bred 
by  Mr  Beattie  of  Newbie  House.  It  was  evidently  differently 
bred  from  those  with  which  he  was  successful  at  Dumfries.  In  size 
and  appearance  it  was  much  more  akin  to  the  whitefaced,  a  few 
blue  spots  showing  there  had  been  a  mixture  of  blood.  In  this 
section  the  remark  may  also  be  made,  that  no  such  lot  as  a  whole 
was  ever  shown  at  any  of  the  former  meetings  of  the  Society, 
although  more  perfect  specimens  have  been  so.  Of  ewes  there 
were  fourteen  lots,  and  several  of  them  were  in  very  high  condi- 
tion, mud*  too  fat  to  be  useful  for  breeding.     Those  which  had 
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prizes  awarded  were  as  much  so  as  any.  It  is  no  easy  matter  to 
draw  the  line  of  distinction  between  fair  breeding  condition  and 
over  fatness,  but  certainly  both  as  regards  ewes  and  gimmers, 
many  were  over  fat.  The  gimmers  were  capital,  of  large  size  and 
very  equal.  There  were  nineteen  lots,  of  which  nine  were  taken- 
out  of  the  pens  for  further  comparison.  The  ewes  and  gimmers 
were  of  the  whitefaced  class,  Mr  Collie  s  lots  of  ewes  and  gim- 
mers being  the  purest  of  the  blue-headed  breed,  but  his  ewes  only 
were  commended." 

LONG-WOOLLED  OTHER  THAN  LEICESTER. 

"  There  was  a  fair  show,"  Mr  Melvin  writes,  "  in  this  class  of  sheep ; 
but  neither  in  size  nor  symmetry  was  it  superior.  Only  twenty 
lots  were  shown  for  twenty  prizes  and  commendations.  Many 
persons,  with  just  cause,  remarked  on  the  absurdity  of  thus  distin- 
guishing a  class  which  had  only  eight  breeders  and  six  exhibitors 
there  to  represent  it.  The  Society  devotes  £54,  besides  medals,  in 
fostering  this  select  breed,  being  about  £11  to  each  of  those  parties 
who  usually  exhibit.     Are  the  results  worthy  of  such  expense  V 

Mr  Melvin  states  the  case  very  forcibly.  For  our  own  part  we 
have  always  looked  on  the  large  long  woolled  sheep  as  interesting 
additions  to  the  show-yard.     Size  in  sheep  is  much  sought  after  at 

Present  for  the  best  arable  districts.  Some  parties  think  that  the 
'otswold  breed,  or  its  crosses,  under  certain  circumstances,  might  ad- 
vantageously supersede  the  Leicester.  We  would  be  inclined  to  urge 
the  Society  to  hold  out  a  moderate  encouragement  in  the  way  of 
prizes.  If  the  experiments  are  successful,  the  breeders  deserve  some 
acknowledgment  for  their  services,  and  if  unsuccessful,  they  equally 
do  so  for  the  expenditure  incurred  in  endeavouring  to  benefit  the 
country.  Indeed,  the  breeders  of  long-woolled  sheep  may  point  to 
the  liberal  manner  in  which  the 

SOUTH-DOWN  SHEEP 

are  dealt  with.  There  were  only  four  exhibitors  at  Perth  of  this 
description  of  sheep.  Though  they  do  not  seem  to  take  kindly  in 
Scotland,  yet  the  encouragement  the  Society  holds  out  in  the  matter 
of  premiums,  keeps  them  before  the  public,  and  new  breeders  arise. 
No  doubt,  Mr  Skirving  and  the  Duke  of  Eichmond  running  so  close 
a  race,  tends  to  keep  back  others  who  have  useful  animals.  We 
are  glad  to  be  able  to  add  Mr  Watson  of  Keillor's  report  of  the 
south  downs. 

"  The  pens  of  this  class  of  sheep  gave  evidence  that  the  Scotch 
breeders  had  gone  to  the  best  sources  for  procuring  the  most  ap- 
proved breeds  in  their  native  country.  The  premiums  were  closely 
contested — the  Duke  of  Richmond's  flock  maintaining  the  ground 
it  has  for  some  years  occupied  at  the  Highland  Society's  shows,  as 
winner  of  the  first  prizes.    The  competition,  however,  was  well 
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sustained  by  the  breeders  of  this  valuable  class  of  sheep  from  the 
Lothians,  with  the  robust  and  heavy  woolled  animals  which  they 
exhibited.  As  this  breed  of  sheep  is  rapidly  spreading  over  the 
dry  light  pastures  of  the  north  of  England  and  Scotland,  taking 
the  place  of  Leicesters  on  light  soils,  and  of  cheviots  and  blackfaced 
on  the  lower  mountains  of  the  midland  counties,  they  are  well 
deserving  of  the  encouragement  of  the  Highland  and  Agricultural 
Society  of  Scotland  at  future  exhibitions." 

SWINE. 

There  was  a  tolerable  display  of  good  animals  in  most  of  the 
sections.  The  entries  of  the  small  breed  were  more  numerous  than 
the  large.  It  is  somewhat  curious  that  there  were  only  five  ex- 
hibitors of  pigs  from  the  county  of  Perth,  which  does  not  say  much 
for  the  breed  throughout  the  cUstrict.  The  fact  is  that  the  improv- 
ing of  the  breed  of  pigs  often  goes  on  very  slowly,  as  they  are  more 
troublesome  to  transport  than  almost  any  other  of  our  domestic 
animals.  In  general,  too,  in  the  best  arable  districts  of  Scotland, 
the  pig  is  merely  reared  as  a  save-all,  and  less  care  is  bestowed 
upon  its  management. 

POULTEY. 

The  most  famous  breeders  of  this  description  of  stock  in  the 
country  rendered  the  whole  a  most  attractive  collection.  Mrs 
Fergusson  Blair,  Inchmartin  House,  showed  so  many  fine  speci- 
mens, that  she  has  gained  fame  in  the  showyard,  as  well  as  in  the 
literature  of  hen-management.  Mr  Muirhead  of  Edinburgh,  writ* 
tog  for  himself  and  other  Judges,  remarks : — "  In  all  the  more  im- 
portant or  useful  classes,  the  fowls  showed  a  great  improvement  in 
the  breeding,  and  they  were  all  without  exception  of  first  rate 
quality,  some  of  the  pens  possessing  extraordinary  merit.  In  the 
section  for  young  dorkings,  the  prisses  were  very  closely  contested, 
and  this  section  may  be  said  to  have  been  the  best  of  its  kind  ever 
shown  in  Scotland.  The  sections  in  which  the  competition  was  not 
so  close,  were  those  chiefly  of  an  ornamental  description,  and  it 
may  be  accounted  for  by  the  season  at  which  the  show  takes  place, 
as  at  that  time  all  fowls  are  in  bad  feather,  and  the  fancy  classes  in 
particular  show  badly.  In  the  sections  for  turkeys,  geese,  and 
ducks,  though  the  competition  was  limited,  the  pens  were  all  of  a 
superior  class.  We  are  sorry  to  see  no  section  for  the  Scotch  grey 
breed  of  fowls.  They  possess  excellent  properties  both  for  table 
and  for  eggs,  and,  altogether,  they  are  by  far  the  best  suited  for 
this  climate.  In  the  west  of  Scotland  this  breed  is  often  shown 
even  in  larger  numbers  than  the  dorkings.  Formerly  this  breed 
was  shown  at  the  Highland  Society  meetings  as  Hamburg,  until 
the  introduction  from  England  of  the  fancy  varieties  known  as  the 
gold  and  silver  pencilled  and  spangled  Hamburg.  As  the  fancy 
sections  are  so  very  poorly  filled,  some  of  their  premiums  might  be 
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curtailed  and  given  to  the  really  useful  class  of  Scotch  grey.  A 
prize  might  also  be  given  to  the  best  cross-bred  fowls.  It  would 
be  a  great  improvement  if  all  the  poultry  could  be  placed  under 
cover  of  a  shed  in  the  yard." 

DAIEY  PRODUCE. 

Of  dairy  produce  there  was  only  ninety-one  entries — the  samples 
were  few,  and  the  general  quality  was  nothing  to  boast  of.  The 
rearing  of  sheep  and  cattle  seems  to  be  more  in  keeping  with  the 
spirit  of  farming  in  the  district,  than  the  making  of  cheese  and 
butter.  Mr  Francis  Richardson,  one  of  the  judges  in  this  depart- 
ment, writes : — "  I  was  much  disappointed  in  the  produce  of  the 
district  in  cheese,  and,  but  for  the  specimens  from  Wigtownshire  and 
Lanarkshire,  I  would  have  objected  to  any  prizes  being  awarded ; 
even  in  butter  there  was  no  improvement ;  some  of  the  samples 
were  good,  few  of  them  extra  fine.  In  this  branch  of  dairy  pro- 
duce I  expected  something  better,  as  at  one  time  Perthshire  was 
famous  for  its  butter.  They  are  either  standing  still  and  other  dis- 
tricts going  ahead,  or  they  are  retrograding.  Unless  they  send 
their  dairymaids  into  Ayrshire  or  Galloway  to  take  lessons  in  cheese- 
making,  they  had  better  give  up  the  attempt,  for  they  are  fifty  years 
behind  in  this  branch  of  dairy  manufacture.  This  is  the  more  to  be 
deprecated,  now  that  in  several  parts  of  Scotland  the  cheese  is 
equal  to  any  made  in  the  finest  districts  of  England,  and  in  foreign 
markets  takes  precedence  of  English.  This  is  a  gratifying  fact,  and 
the  Highland  Society  deserves  much  of  the  merit  of  this  improve- 
ment    I  was  much  pleased  with  the  whole  arrangements/' 

IMPLEMENTS. 

As  has  been  the  case  for  some  years,  complaints  were  again 
made  at  Perth  regarding  the  manner  in  which  the  implements  were 
arranged.  Mr  Robert  Patterson,  Offers,  one  of  the  judges  of  im- 
plements, having  had  good  opportunities  of  learning  how  the  matter 
rests,  writes  on  this  head, — "  Some  of  the  Scotch  and  all  the  Eng- 
lish makers  that  I  met  with  expressed  dissatisfaction  at  the  present 
plan  of  arranging  the  implements,  and  at  the  want  of  covered 
sheds  for  their  collections." 

The  whole  subject  has  already  been  so  fully  considered  and 
discussed  by  a  special  committee  of  the  Society  in  1859,  that,  for 
our  own  part,  we  are  much  averse  to  again  touch  upon  it.  In 
regard  to  the  last  point  adverted  to  by  Mr  Patterson,  we  can  see 
no  good  grounds  for  refusing  the  implement-makers  covered  ac-J 
commodation,  if  they  choose  to  pay  for  it.  Canvass-covered  sheds 
would  no  doubt  have  the  effect  of  giving  the  yard  a  more  imposing 
and  complete  appearance,  and,  besides,  add  greatly  to  the  comfort 
of  exhibitors. 


THIS    PERTH  SHOW.  83 

A3  to  the  arranging  of  the  implements,  the  wants  and  wishes  of 
-visitors  and  of  exhibitors  certainly  do  not  harmonise.  We  think 
we  state  the  truth  in  saying  that  ninety-nine  out  of  every  hundred 
visitors,  whether  from  our  own  country  or  from  foreign  parts, 
greatly  prefer  the  system  adopted  by  the  Society — of  having 
harrows  placed  beside  harrows,  and  ploughs  beside  ploughs,  &c. 
It  is  quite  distracting  and  unsatisfactory  to  hunt  through  general 
collections  for  the  examination  and  comparison  of  implements.  A 
great  waste  of  time  is  the  result.  It  is  all -very  well  for  those  who 
can  afford  to  spend  some  days  in  the  show-yard,  to  go  with  cata- 
logue in  hand  and  make  the  most  minute  inspection.  But  it  must 
be  kept  in  mind  that  the  vast  majority  of  visitors  have  only  a 
limited  time  to  make  the  round  of  the  show-yard.  The  most 
complete  and  indexed  catalogue  would  not  assist  them  much.  All 
wish  to  see  what  improvements  are  taking  place  in  the  manufac- 
ture of  the  various  implements  of  the  farm,  and  in  no  way  can  this 
be  done  so  thoroughly  or  so  quickly  as  by  examining  the  imple- 
ments as  they  are  arranged  by  the  Society. 

No  doubt  it  entails  great  inconvenience  to  the  implement-makers 
having  their  articles  distributed  over  the  yard,  classified  in  the 
different  sections.  Their  complaints  may  be  well  enough  founded. 
There  is  no  compulsion,  however,  on  the  part  of  the  Society,  to 
make  them  enter  their  articles  for  competition.  Exhibitors,  there* 
fore,  may,  if  they  choose,  show  implements  only  in  their  stands,  and 
decline  to  undergo  the  disadvantages  of  the  present  system.  So  long, 
however,  as  the  Society  holds  to  its  functions  of  awarding  prizes 
for  certain  classes  of  implements,  we  do  not  see  how  they  would 
be  attending  to  the  interests  of  the  public  but  to  follow  the  present 
system  of  classification.  As  Mr  Patterson  suggests,  exhibitors 
must  just  show  duplicates  of  the  implements  they  enter  for  compe- 
tition, and  let  all  their  implements  have  the  numbers  of  their  stands 
affixed  to  them. 

Competitors  have  increased  so  largely  within  a  recent  period 
that  the  trying  or  testing  of  so  many  implements  has  become  too 
laborious  to  have  them,  every  class,  done  once  a-year.  Certain 
descriptions  of  implements  are  now  omitted  in  particular  years. 
This  of  itself  encourages  the  stand  system,  which  forms  so  attrac- 
tive a  feature  of  the  show-yard.  The  Directors  of  the  Society  might 
easily  throw  a  heavy  load  off  their  shoulders  by  giving  no  premiums 
for  implements  at  all.  The  show-yard  might  be  in  every  way  as 
well  filled,  but  we  think  that  the  thousands  who  can  only  pay  a 
flying  visit  to  the  grounds  would  not  reap  half  so  much  instruction  as 
they  do  at  present,  were  the  mode  of  classification  materially  altered. 

We  are  by  no  means  sanguine  that,  although  the  implements 
were  all  placed  at  the  Society's  shows  as  the  makers  wish,  it  would 
materially  increase  the  number  of  entries.  Such  a  display  of  im- 
plements as  were  seen  this  year  at  Leeds  we  have  really  no  wish 
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to  see  on  this  side  the  Tweed,  for  the  simple  reason  thai  our  field 
is  by  far  too  limited  A  vast  number  of  the  implements  at  Leeds 
were  almost  exact  copies  of  one  another.  It  requires  a  far  wider 
and  more  fertile  field  than  Scotland  affords  to  find  customers  to  so 
many  firms  having  large  capitals  employed  in  the  manufacture  of 
agricultural  machinery.  More  than  one  of  the  English  firms  are  at 
present  manufacturing  as  many  ploughs  a-week  as  would  furnish 
the  whole  Carse  of  Gowrie  with  new  ones.  Implement-makers, 
when  in  sight  of  the  Grampian  range,  must  be  moderate  in  their 
expectations  of  the  number  of  implements  they  are  likely  to  sell 
Some  large  firms  spend  about  L.1000  a-year  in  exhibiting  imple- 
ments at  the  Royal  Agricultural  Society's  meetings.  We  can 
scarcely  afford  to  hold  out  encouragement  that  such  expenditure 
would  be  a  profitable  investment  in  the  north.  One  representa- 
tive of  a  large  firm  in  the  south  informed  us,  that  for  every  ma- 
chine he  makes  for  Scotland  he  makes  a  thousand  for  England. 
Tet  he  meets  with  sufficient  encouragement  in  the  way  of  sales, 
and  more  especially  by  obtaining  prizes,  which  bring  his  imple- 
ments into  notice,  to  be  a  constant  attender  at  the  Society's  meet- 
ings, always  competing  for  premiums  when  an  opportunity  is  pre- 
sented. So  long  as  the  Society's  yards  are  not  overcrowded  with 
articles,  we  think  it  advisable  to  classify  them  as  far  as  possible  as 
at  present,  and  make  the  premium  list  as  large  as  is  consistent  with 
having  trials  properly  made.  The  "stand"  mode  is  a  sort  of  neces- 
sary evil  inciaent  to  large  and  general  collections.  The  testing  and 
trying  of  implements,  however,  is  the  real  besetting  difficulty  of 
societies,  and  to  what  extent  they  may  have  ultimately  to  escape 
from  it,  if  the  number  of  articles  go  on  increasing,  and  have  to  adopt 
the  mere  bazaar  style  of  exhibition,  we  are  at  a  loss  to  guesa 

PLOUGHS. 

There  were  thirty-eight  entries  of  Two-horse  Ploughs  for  General 
Purposes  competing  for  the  premium.  The  most  of  the  celebrated 
Scotch  makers  were  on  the  list.  Page  of  Bedford,  and  Hornsbv 
of  Grantham,  south  of  the  Tweed,  showed  capital  varieties  of  their 
high-class  implements.  -  The  whole  section  exhibited  good  work- 
manship and  finish.  Besides  these,  Howard  had  specimens  of  his 
ploughs,  with  ail  his  latest  improvements,  lying  at  his  stand: 
seemingly  content,  however,  with  the  laurels  which  he  has  for- 
merly won  on  the  trial-field,  he  did  not  appear  at  Muirton.  Out 
of  this  large  number  of  ploughs  ten  were  selected  for  trial.  It  has 
been  the  usual  practice  to  make  the  judges  take  out  the  best-look- 
ing ploughs  from  the  lot  This,  however,  is  by  no  means  a  very 
satisfactory  task,  as  it  is  almost  impossible  to  Judge  of  the  merits 
of  a  plough  until  it  is  seen  at  work.  Some  of  our  plough-makers 
are  but  small  capitalists,  and  after  having  been  at  the  expense  of 
frequently  coming  long  distances,  it  might  be  advisable  to  give  all 
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a  trial  who  desire  it  This  might  he  done  at  little  more  addi- 
tional trouble  than  under  the  present  arrangements.  Less  land 
might  be  allowed  to  each  plough  at  first,  which  would  be  perfectly 
sufficient  to  reduce  the  number  so  as  to  make  them  manageable. 
A  few  of  those  which  were  doing  the  best  work  might  be  then  placed 
side  by  side,  and  their  qualities  more  readily  compared. 

The  soil  of  the  trial-field  at  Muirton  was  quite  a  contrast  to  that 
of  either  Edinburgh  or  Dumfries.  It  was  in  every  way  well 
adapted  for  bringing  out  those  points  of  ploughing  which  are 
desirable  where  broadcast  sowing  of  grain  is  followed.  The  soil 
consisted  of  a  rich  alluvial  clay,  strong  and  retentive,  but,  owing 
to  the  rains,  rendered  as  pliable  and  easily  turned  over  as  it  usually 
i«  in  February. 

Hornsby'8  plough  soon  became  the  favourite  among  the  on- 
lookers.  That  anything  could  be  more  regular  and  perfect  than 
the  cutting,  and  the  crest  which  it  made  in  the  hay  stubble,  it  was 
difficult  to  conceive.  Allan's  wheel-plough,  however,  was  not  far 
behind,  and  its  lighter  form,  and  more  simple  means  of  attaching 
the  wheels,  were  altogether  more  in  keeping  with  Scotch  taste. 
Ponton's  swing-plough  was  well  held,  and  made  a  good  furrow. 

The  size  of  the  furrow  in  all  was  6  inches  in  depth  by  8  in 
breadth.  In  applying  the  dynamometer,  Allan's  wheel  showed  an 
extreme  lightness  of  draught,  the  average  being  slightly  above 
2£  cwt.,  while  Hornsby's  indicated  3£,  and  Ponton's  3J.  This  re- 
sult, no  doubt,  had  considerable  influence  in  the  decision  arrived 
at  by  the  Judges.  Hornsby's  plough*  also,  did  not  work  so 
satisfactorily  on  the  broken  land  as  on  the  hay-stubble. 

To  us  it  appeared  that  Hornsby's  seed-furrow  was  better  packed 
than  Allan's,  and  the  furrow-slice  was,  besides,  a  little  larger.  It 
would  have  been  an  interesting  point  to  have  ascertained  in  what 
way  the  increased  traction  required  by  Hornsby's  was  expended. 
In  all  probability  it  was  in  the  packing,  for  it  is  difficult  to  see  how 
it  could  be  in  the  mere  cutting  and  turning  of  the  furrow. 

There  were  six  entries  for  Deep-furrow  or  Trench  Ploughs^  all 
substantial  articles,  requiring  an  immense  power  to  work  them. 
The  Subsoil  Ploughs,  so-called,  whether  for  two  or  more  horses, 
have  cast  aside  the  plough  form  and  assumed  that  of  the  grubber. 
This  shape  enables  the  subsoil  to  be  stirred  at  much  less  expendi- 
ture of  draught  than  by  the  heavy  naked  plough. 

The  Double  Mould-board  Ploughs  numbered  eleven  specimens, 
all  highly  finished.  The  great  majority  had  the  mould-board  bare 
or  awanting  below — the  prize  implement  was  of  this  description. 
This  form  renders  less  draught  necessary,  but  does  not  loosen  the 
earth  in  the  bottom  of  the  furrow,  nor  bring  it  up.  Page,  Kirk- 
wood,  and  Ponton  exhibited  good  ploughs,  having  the  boards 
suited  to  clear  out  the  bottom  of  the  furrow,  and  not  to  bring  it 
lip  so  high  and  sharp  on  the  top.     These  ploughs  are  much  more 
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suitable  than  the  others  for  earthing  up  potatoes.  Indeed,  when 
either  Page  or  Ponton's  ploughs  become  so  much  worn  in  the  mould- 
boards  as  to  make  a  furrow  anything  like  the  others,  new  ones 
would  be  necessary.  We  need  not  speculate  as  to  the  causes  which 
have  led  to  the  prevailing  forms,  but  we  are  much  mistaken  if 
there  should  not  be  a  change  before  long  in  regard  to  this  fashion. 
Of  Ribbing  Ploughs  there  was  a  good  assortment;  and  the  greater 
attention  that  is  now  given  to  the  culture  of  oats  is  rendering  these 
ploughs  more  sought  after.    Ail  the  specimens  were  good. 


GRUBBERS  OR  CULTIVATORS. 

There  were  thirteen  entries  of  Cultivators  or  Grubbers.  These 
did  not  show  any  marked  improvement  over  the  same  class  ex- 
hibited at  othef  meetings  of  the  Society.  If  we  are  not  mistaken, 
it  was  at  the  Perth  Show  in  1852  that  Tennant's  grubber  was  first 
brought  prominently  into  notice.  It  was  thought  that  a. happy 
riddance  was  effected  in  discarding  two  wheels,  making  one  do  as 
well  as  three,  and  rendering  a  grubber  capable  of  being  worked 
easily  by  two  horses.  The  defects  of  Tennant's  grubber  with  one 
wheel  in  front  are  too  well  known  to  practical  men  to  require 
mention  here.  But  a  cursory  glance  at  this  section  at  Perth  shows 
that  the  Scotch  makers  are  rather  going  back  to  the  heavy  style  of 
cultivators,  and  in  this  description  of  implements  there  is  really 
no  occasion  for  such.  Almost  the  whole  lot  were  too  heavy  for 
two  horses  working  them.  If  possible,  grubbers  should  be  made 
for  two  horses,  and  the  tines  or  prongs  should  not  be  made  over- 
heavy.  Heavy  tines  require  that  the  whole  implement  should  be 
strengthened,  and  the  weight  is,  as  a  necessary  consequence,  soon 
unduly  increased.  More  horses  are  required  to  draw  it  through 
the  land;  and  when  a  tine  touches  a  land-fast  stone  or  other 
obstruction,  the  additional  horse-power  is  all  thrown  up  on  it, 
and,  as  might  be  expected,  it  yields  to  the  strain.  Those  who 
have  many  boulders  within  reach  of  the  plough  sometimes  go  on 
strengthening  the  tines  by  adding  more  material,  and  likewise  by 
stays.  This  requires  more  horse-power,  but  it  is  found  difficult  to 
make  a  tine  sufficiently  strong  for  the  weight  of  four  powerful 
horses,  and  a  heavy-working  implement  is  the  result. 

There  are  two  grubbers  or  cultivators  which,  we  were  sorry  to 
see,  were  not  on  the  show-ground — Colman's  and  Bentall's.  There 
are  vast  numbers  of  these  implements  manufactured,  and  it  is  rather 
striking  that  they  were  not  exhibited.  These  perform  a  description 
of  work  that  none  of  our  own  have  any  pretensions  to.  Neither  was 
the  trial-field  at  Muirton  adapted  to  bring  their  particular  merits 
into  notice.  Had  the  land  been  baked  by  drought  in  spring,  then 
those  implements  would  have  shown  their  useful  qualities  in  assist- 
ing to  reduce  the  land  to  a  fine  mould*    The  damp  and  clammy 
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state  of  the  soil  of  the  trial-field  was  not  so  well  suited  to  exhibit 
the  merits  of  grubbers. 

NORWEGIAN  HARROWS. 

There  was  a  capital  show  of  these  useful  implements,  which  bid 
fair  to  supersede  the  roller  as  a  pulveriser.  The  functions  of  the 
two  are  quite  different — the  Norwegian  harrow  doing  its  work  while 
the  land  is  slightly  moist  or  in  a  green  state,  while  the  roller  pounds 
and  grinds  it  down  after  it  is  somewhat  hardened  by  drought.  We 
need  scarcely  say  that  the  one  must  do  this  more  economically 
than  the  other.  Last  year,  at  Dumfries,  one-half  of  the  circular 
tines  revolved  on  the  axles,  whereas  this  year  the  axles  are  all 
aquare,  which  gives  a  greater  cutting  or  pulverising  power. 

THE  PULVERISING  LAND-ROLLERS 

contained  only  one  entry — that  of  Crosskill's  well-known  and 
efficient  implement.  It  is  now  properly  taken  out  from  among 
the  Norwegian  harrows,  whose  mode  of  working  is  so  different 
But  we  do  not  see  what  grounds  there  are  for  making  separate 
sections  for  the  Pulverising  and  the  Consolidating  Land-Rollers. 
All  rollers  both  pulverise  and  consolidate;  and  indeed  we  find 
Crosskill  has  the  same  form  of  implement  entered  among  the 

CONSOLIDATING  LAND-ROLLERS. 

This  was  a  good  section,  having  twelve  entries,  which  were 
mostly  distinguished  by  substantiality  and  cheapness.  There  were 
only  two  entries  for 

LAND-PRESSERS. 

Crosskill  had  a  very  well  got-up  sowing-machine,  on  the  cup 
principle,  attached  to  his  workmanlike-finished  implement. 

RIBBING  MACHINES. 

Kirkwood  showed  an  excellent  article.  The  points  or  shares 
were  of  considerable  length,  which  will  serve  to  give  the  mould- 
Wrds  greater  steadiness  in  working.  The  wheels,  too,  are  firmly 
fixed  to  the  body  of  the  machine. 

HARROWS. 

There  was  a  good  display  of  harrows  for  heavy  land,  but  for  light 
land  they  were  too  heavy  and  closely  set  in  the  tines,  which  renders 
them  unsuitable  for  working  and  preparing  land  for  green  crops. 

SWINGTREES. 

This  section  was  well  filled.  Mr  Gray  showed  a  capital  assort- 
ment of  well-made  articles  at  moderate  rates.  Both  for  common 
and  equalising  trees  the  competition  was  close  among  the  ex- 
hibitors, 
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SEED-SOWING  MACHINES 

exhibited  general  excellence  in  the  Broadcast  section.  Moyes, 
near  Kirkcaldy,  exhibited  quite  a  curiosity  in  the  way  of  broad- 
cast sowing-machines.  It  consisted  of  a  box  strapped  over  the 
shoulder,  into  which  the  grain  is  put.  By  driving  a  handle  the 
grain  is  sent  out  in  a  shower,  as  in  sowing  by  the  hand.  The 
grain  was  scattered  over  a  breadth  of  thirty  feet  with  great  even- 
ness. This  machine  was  one  of  the  novelties  of  the  Perth  Meeting. 
In  the  Drill-sowing  machine,  too,  some  of  our  Scotch  makers  have 
made  considerable  improvements  on  the  usual  form.  Mr  Sherriff  has 
attached  to  his  machines  a  good  modification  of  the  English  fore- 
steerage,  which  allows  it  to  turn  on  a  small  space.  He  has  also  made 
his  levers  or  coulters  movable,  and  in  drilling  the  outside  wheel  can  be 
driven  back  in  the  same  track.  It  is  also  said  by  its  maker  to  sow 
beans  quite  as  well  as  grain,  by  changing  the  pinions.  The  Scotch 
machine  with  its  pinions  is  no  doubt  better  adapted  for  sowing 
hilly  land,  as  it  requires  a  great  deal  of  adjusting  to  sow  the  same 
quantity  of  seed  up  and  down  hill  with  the  cup-barrels.  Garrett 
of  Saxmundham  showed  one  of  his  celebrated  drills :  considerable 
improvements  have  been  made  on  it  within  a  few  years.  On  level 
land  these  machines  do  their  work  with  great  accuracy,  and  the 
braird  comes  up  as  if  the  rows  had  been  lined  off  with  a  square. 
Garrett's  machine  might  be  made  somewhat  lighter  without  impair- 
ing its  strength :  other  English  makers  are  now  keeping  this  in  view, 
and  are  turning  out  a  more  tidy,  and,  to  all  appearance,  as  useful 
an  implement.  Of  sowing-machines  for  Grass  Seeds  there  were 
only  four  entries ;  and  perhaps  for  horse-power  the  section  should 
embrace  machines  for  sowing  both  corn  and  grass  seeds.  By  a 
little  additional  workmanship  the  two  operations  can  be  as  well  done 
by  one  machine  as  by  two.  Mr  Patterson  of  Offers  suggests  that,  for 
grass-seed  sowing-machines,  a  separate  section  should  be  made  for 
machines  to  be  worked  by  a  man,  as  there  are  a  great  many  small 
farms  where  such  an  implement  is  much  needed.  Sowing- 
machines  for  Turnips  were  not  so  good  a  collection.  In  many  of 
them  some  of  the  most  important  parts  were  slightly  got  up,  and 
did  not  seem  improvements  on  those  at  former  shows. 

MACHINES  FOR  PULVERISING  GUANO. 

There  were  seven  entries  in  this  section,  and  most  of  them 
were  well  finished.  The  lighter  forms  prevailed.  Mr  Halkerston's 
(Freuchie)  machine  had  a  heavy  lever  pressing  against  the  plate 
upon  which  the  teethed  drum  works.  This  will  no  doubt  ease  all 
parts  of  the  machine  when  any  pieces  of  stone  find  their  way  into 
the  hopper  along  with  the  lumps  of  guano. 

MACHINES  FOR  DISTRIBUTING  GUANO 

exhibit  marked  improvement.     Though  not  in  competitiop,  (Jar- 
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rett  showed  his  largely-used  machine,  whieh  was  eagerly  scanned 
by  the  visitors.  It  is  only  a  pity  that  the  various  machines  on 
the  ground  were  not  subjected  to  a  thorough  trial.  A  cheap  guano- 
distributor  would  have  an  immense  sale  among  agriculturists,  who 
are  in  the  expectation  that  this  desideratum  will  make  its  appear- 
ance before  long. 

HORSE-HOES. 

There  were  five  entries  for  horse-hoes  for  grain  crops,  which  did 
not  show  any  marked  improvement  over  those  at  former  exhibi- 
tions of  the  Society.  Garrett  exhibited  his  machine  with  its  latest 
additions  in  the  way  of  improvements.  For  soils  of  some  strength 
and  consistence  no  better  machine  has  yet  been  brought  out.  Mr 
'  Garrett  might  take  the  hint  that,  as  his  machine  is  seldom  or  never 
used  for  turnips  in  Scotland,  a  somewhat  lighter  and  cheaper  imple- 
ment would  suit  us  better.  There  were  fourteen  entries  of  Horse- 
hoes  for  green,  crops.  They  were  a  capital  lot,  and  the  Judges 
must  have  had  no  little  difficulty  in  making  the  awards. 

MACHINES  FOR  SINGLING  TURNIPS. 

There  was  only  one  entry  in  this  section, — the  well-made  and 
finished  machine  of  Messrs  M'Gregor  and  Lewis.  Invention  can 
scarcely  go  further  in  this  operation.  Indeed,  this  or  any  other 
horse-machine  does  not  profess  to  single  turnips,  but  only  to  give 
them  a  rough  thinning.  The  same  end  can  be  attained  by  sowing 
on  the  dibbling  or  drop  principle,  which  at  the  same  time  effects 
a  great  saving  of  seed. 

FANNERS. 

There  were  nine  entries  of  Fanners  for  winnowing  and  cleaning 
grain.  Mr  Melvin,  Bonnington,  one  of  the  Judges  in  this  depart- 
ment, remarks  on  the  section :  "  There  was  nothing  new  which 
surpassed  the  old  forms.  Those  of  Mr  Baker,  Wisbech,  were 
painted  as  if  for  a  drawing-room,  yet  seemingly  strong  and  well 
made.  They  were  much  too  wide  for  one  person  driving  them 
easily,  and  obtaining  sufficient  wind  to  separate  the  light  corn. 
The  cleaned  grain  also  being  brought  out  on  the  floor,  this  form 
is  not  so  useful  in  barns.  Todd  and  Pringle  exhibited  a  machine 
in  which  an  attempt  was  made  to  cause  the  grain  to  pass 
over  a  long  space  of  screen ;  but  it  was  so  hard  to  drive,  that 
until  they  are  lightened  in  this  respect  they  cannot  be  accounted 
as  fit  for  hand  use.  Messrs  Smith's  (of  Glasgow)  machine,  after 
greater  experience  in  barn-work,  may  become  useful.  Mr  Spence's 
(Burntisland)  machine  made  tolerable  work,  and  promises  well. 
Richardson  of  Carlisle  was  the  successful  competitor. '  ^ 

These  remarks  of  Mr  Melvin  so  far  support  the  view  we  took 
of  the  Fanners  at  this  Show ;  we  think  it  is  altogether  a  mistake 
to  give  so  much  encouragement  to  such  heavy-to-drive  and  expen- 
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sive  machines  as  were  exhibited.  The  fundamental  error  is  in 
supposing  that  the  cleaning  of  grain  is  best  accomplished  by  a 
complicated  set  of  riddles.  Thorough  fanning  and  riddling  are 
two  operations  which  cannot  be  both  well  done  by  one  machine. 
The  riddles  destroy  the  strength  of  the  wind,  which  should  be  made 
to  strike  the  grain  freely  just  when  it  falls  from  the  hopper-roller, 
and  before  it  attains  any  velocity  in  its  descent.  Todd's  screen  is 
a  very  feasible-looking  invention,  but  we  would  not  like  to  have  it 
at  all  times  attached  to  winnowing-machines.  Mr  Pringle  exhibited 
at  his  stand  one  of  Boby's  patent  corn-screens,  which  for  certain 
purposes  is  most  valuable. 

WEIGHING-MACHINES. 

Mr  Melvin  says,  "In  this  section  there  was  little  to  remark. 
Those  for  carts  were  a  good  lot.  Smiths' (of  Glasgow)  showed 
several  improvements,  more  especially  in  the  one  made  of  cast- 
iron  for  the  lever  and  weight.  This  affords  thorough  protection  to 
index  weight,  and  renders  it  lesa  easily  put  out  of  order." 

It  struck  us  that  for  farm  purposes  it  would  be  much  better  to 
have  neat  steelyards  for  weighing  grain  than  the  forms  exhibited, 
which  are  anything  but  suitable  for  weighing  both  grain  and  other 
substances. 

STRAW-CUTTERS. 

Mr  Melvin  writes,  "  For  hand  -  power  Messrs  Richmond  & 
Chandler  stood  second  to  Picksley,  Sims,  &  Co.,  whose  machine, 
costing  L.5,  12s.  6d.,  made  excellent  work,  being  easily  driven  and 
adjusted.  For  power  the  machines  have  reached  a  high  stvle 
of  perfection  in  their  construction,  one  machine-maker  rivalling 
another  in  minute  and  accurate  adjustments  of  certain  parts,  thus 
contriving  to  take  a  step  in  advance  of  a  successful  opponent  of 
former  years." 

TURNIP-CUTTERS. 

Bentall  has  revived  Phillips's  horizontal  turnip-cutter,  which  can 
be  made  suitable  for  sheep  or  cattle.  Phillips's  pleased  very  well  so 
long  as  it  kept  in  order,  but,  being  slimly  made,  did  not  last  long. 
Bentall  has  made  quite  a  new  and  substantial  implement  of  it,  and 
by  having  the  driving  gearing  on  the  top  instead  of  the  bottom  of 
the  upright  shaft,  it  is  not  liable  to  clog  and  get  out  of  order. 

PULPERS. 

Mr  Melvin  says,  u  The  quality  of  the  pulp  produced  by  Picksley, 
Sims,  and  Co.  was  far  superior  to  Bentall's,  evidently  showing 
that  the  latter  had  been  resting  secure,  and  trusting  to  the  name 
his  machines  have  hitherto  had,  while  others  have  been  advancing. 
Both  machines  were  well  constructed,  and  while  different  opinions 
may  exist  as  to  the  lasting  of  each  in  actual  work,  still  it  is  by  the 
quality  of  the  work  which  a  machine  makes  that  its  value  must 
be  at  first  ascertained,  No  trial  possible  at  a  show-yard  is  sufficient 
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to  test  the  powers  of  endurance ;  the  machine  making  the  best 
work  must  therefore  generally  win."  A  protest  was  lodged  by 
Bentall  against  the  decision  of  the  Judge  in  this  section/' 

GRAIN  AND  CAKE  BRUISERS. 

In  Linseed  and  Oilcake  Bruisers  the  competition  was  close,  "  a 
few  minute  alterations  on  machines  of  former  years/1  Mr  Melvin 
remarks,  a  reversing  former  awards." 

STEAMING  APPARATUS  FOR  FOOD. 

This  section  still  shows  marked  progress  in  workmanship  and 
cheapening  of  these  useful  additions  to  the  modern  farmstead. 

CHURNS. 

This  section  was  well  filled  with  highly-finished  articles.  Mr 
Melvin  remarks,  "  Tinkler's  were  not  only  of  excellent  workman- 
ship, but  the  principle  of  their  construction  places  them  ahead  of 
all  others  exhibited.  We  missed  any  specimens  of  the  churns 
which  are  usually  employed  when  the  whole  milk  is  churned, 
most  of  those  exhibited  being  principally  for  cream/' 

CHEESE  -  PRESSES, 

says  Mr  Melvin,  "  were  a  meagre  display  as  compared  with  those 
exhibited  at  Dumfries." 

ONE-HORSE  CARTS. 

There  were  eleven  entries,  and,  as  again  writes  Mr  Melvin, 
"mostly  all  approached  closely  in  their  respective  merits,  yet 
of  them  united  all  the  requirements  which  a  complete  one- 
horse  cart  should  possess.  Some  had  imperfect  locks,  in  others 
the  body  was  much  too  small,  while  the  frames  of  a  few  were  not 
well  proportioned  and  supported.  In  others  the  shafts  were 
weakened  with  bolts  running  through  them,  without  having  the 
wood  strengthened  with  iron  at  the  points  where  most  exposed  to 
strains.  The  wheels  were  generally  very  good.  Crosskill's  Harvest 
Carts  were  made  of  capital  material,  well  put  together,  and  the 
wheels  excellent,  but  the  principle  of  the  carrying  part  was 
quite  erroneous.  In  all  carts  intended  for  supporting  and  carry- 
ing a  high  body  of  bulky  material,  perfect  solidity  and  rigidity  of 
the  frame  are  essentially  necessary.  To  secure  safety,  every  arrange- 
ment of  the  framing  which  may  produce  a  spring  or  give  elasticity 
to  the  load  ought  to  be  avoided.  In  both  Crosskill's  carts  the 
amount  of  leverage  which  several  parts  of  the  framing  give  is  very 
great.  This  renders  it  unsafe  to  cross  furrows  on  uneven  or  hilly 
ground,  while  on  the  road  it  must  tell  on  the  draught.  One  well- 
made  low-set  cart  was  so  covered  with  sharp  iron  bolt-heads,  that 
should  the  man  in  charge  have  fallen,  it  was  impossible  he  could 
ftave  himself  from  being  thrown  on  them. " 
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STACK  PILLARS. 

.  Good  assortment  in  this  section.  Some  of  the  caps  mfght  be 
small  enough,  and,  with  cheap  material,  this  part  should  be  made  m 
general  far  more  ample  than  it  usually  is.  The  turn-stack  pillar 
was  the  novelty  in  this  section.  It  seemed  light  enough  for  effect- 
ing what  is,  in  some  cases,  a  desirable  object. 

FIELD-GATES. 

There  was  an  excellent  display  in  the  section  of  strong,  well- 
9iade,  and  cheap  articles.  Young  &  Co.'s  (of  Edinburgh)  were  de- 
servedly much  admired,  as  well  as  their  iron  hurdles. 

PTPE  AND  TILE  MACHINES. 

There  were  only  two  competitors  in  this  section,  and  Finlayson 
and  Page  both  exhibited  very  excellent  machines.  The  one 
was  for  hand  and  the  other  for  power;  but  the  terms  of  the 
premium,  being  for  "  hand  or  power,"  left  the  Judges  in  not  a 
little  perplexity  which  should  have  the  preference.  In  future 
there  should  either  be  two  sections — one  for  hand  and  one  for 
power,  or  only  one  for  hand  and  power. 

TILES  AND  PIPES  FOR  DRAINAGE  AND  SEWERAGE. 

These  were  exhibited  in  great  variety,  and  many  were  struck  , 
with  the  new  modes  of  socketing  and  joining.     Christie  &  Son's 
tiles  and  pipes  for  field-drainage  were  beautiful  specimens,  showing 
a  high  degree  of  perfection  arrived  at  in  this  art. 

GAS  APPARATUS 

for  country  and  farmhouses  has  also  made  considerable  advances, 
so  far  as  cheapening  is  concerned.  Messrs  Porter,  Lincoln,  show 
a  very  well-got-up  gas-making  apparatus  under  L.50,  which  now 
places  this  luxury  within  the  reacn  of  many. 

EXTRA  IMPLEMENTS  AND  MACHINES. 

Among  these  implements  the  first  on  the  list  is  the  horse-rake, 
which  reminds  us  that  there  was  a  very  poor  show  of  these  at 
Perth  compared  with  Dumfries.  Was  the  want  of  prizes  in  this 
instance  the  cause  of  reducing  their  numbers  ?  Those  who  were 
on  the  outlook  for  the  best  rake  had  a  good  deal  to  do  to  find 
them,  as  they  lay  scattered  over  the  western  part  of  the  yard. 
Watson's  rake,  which  is  fitted  up  for  the  driver  to  be  seated  above 
the  frame,  was  the  only  new  form.  It  might  be  so  far  an  improve- 
ment on  level  land,  but  would  not  suit  well  for  hilly  farms. 

REAPERS. 

Invention  is  still  busy  in  lightening,  simplifying,  and  strength- 
ening the  more  important  parts  of  these  recent  auxiliaries  to  the 
harvesting  of  the  crops.  For  no  other  machines  is  the  public  so 
much  on  the  tiptoe  of  expectation  that  further  improvements 
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will  be  effected  before  lon£.    Many  are  jet  afraid  to  invest  lest 
they  should  miss  the  "  latest  improvements/'   If  we  cannot  chronicle 
anything  particularly  new  in  ttieir  construction,  the  general  excel- 
lence in  the  workmanship  is  much  improved.     Gardner  &  Lindsay 
showed  their  somewhat  highly-finished  reaper,  which,  however,  is  not 
30  well  adapted  in  some  of  its  parts  to  wear  well.     Kemp  &  Co. 
showed  a  strong  and  substantial  article,  to  all  appearance  with  con- 
siderable endurance  in  its  structure.    There  was  neither  polish 
upon  it,  nor  roughness  in  tb»  execution  of  its  details.   Jack,  of  May- 
bole,  also  exhibited  a  lighter  but  apparently  well-got-up  machine. 
Cuthbert's,  by  Mr  Meas,  seemed  to  be  a  combination  of  strength 
and  lightness  that  none  of  the  others  seemed  to  approach.    Wood's 
reaper,  by  Cranston,  attempts,  for  a  hand-sheafing  machine,  to  do 
a  great  deal  too  much.     The  sheaf  is  partly  turned  round,  and  put 
ont  of  the  way  for  the  horse  returning,  without  the  corn  being 
lifted.     This  may  be  done  pretty  well  in  the  case  of  short  and  light 
crops,  bijt  not  where   they  are  long  and  thick.     Mackay,  from 
Freuchie,  Fife,  showed  an  ingenious  self-acting  tilting-board.     This 
may  ultimately  do  well  enough,  but  a  higher  class  of  workmanship 
is  required.     Gillespie,  of  Kingsbarns,  showed  a  light  web  deliver- 
ing-machine  that  is  worthy  of  being  wrought  out.     Last  of  all, 
Watson,  of  Errol,  showed  Bell's  celebrated  reaper  with  latest  im- 
provements.   The  weight  of  the  machine  is  now  reduced  to  14  cwt. 
There  being  no  prizes  for  steam-engines  and  thrashing-machines 
this  year,  they  created  less  interest.     The  merits  of  the  rubbing 
drum  are  now  better  known  as  to  the  localities  where  it  is  most 
applicable.     While  the  demand  for  the  English  drum  has  somewhat 
slackened  in  Scotland,  it  carries  all  before  it  in  the  south.     Among 
the  general  articles  exhibited,  was  Gorrie's  (of  Perth)  corn-meter, 
which  might  form  a  useful  article  either  in  the  stable  of  the  proprie- 
tor or  the  tenant.     His  ratchet  roller,  for  straining  wine,  showed 
that  this  is  an  old  invention ;  and  his  potatoe  riddle  seems  to  be  worth 
the  additional  money  he  puts  upon  it.     Lincoln's  suckling  machine 
for  calves  or  lambs  seemed  to  answer  the  end  well  for  kids  and 
pigs,  and  afforded  some  amusement  to  the  visitors.     M'Cormick's 
right  and  left  hand  plough,  odd   and  clumsy  to  appearance,  is 
perhaps  as  light  and  as  easily  managed  as  the  turn-wrest.    Mar- 
tin's turnip-lifter,  which  cuts  the  roots  of  swedes,  and  leaves  them 
quite  loose  and  easy  to  lift,  may  make  its  way.     The  price  is  mo- 
derate (L.2,  5a),  but  might  still  be  lessened.     The  North  British 
Rubber  Company,  Castlemills,  Edinburgh,  gave  specimens  of  the 
many  uses  to  which  they  apply  this  material  for  belting,  pipes,  and 
other  purposes.    The  collection  was  a  most  interesting  one.     In 
Sheep-Dipping  Apparatus,  Rawdin,  Carruthers,  &  Bigg  exhibited 
theirs,  and  detailed  the  qualities  of  their  dip.     Smith  Brothers  &  Co. 
had  a  great  variety  of  machines.     Bradford's  washing,  wringing, 
and  mangling  machines  elicited  general  approbation.      Howard 
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had  good  specimens  of  the  articles  he  sends  out  in  such  numbers— 
ploughs,  harrows,  and  horse-rakes.  His  steam-cultivating  apparatus 
was  exhibited  at  work  in  a  field  near  the  show-ground.  Ihe  land, 
however,  was  not  in  so  fit  a  state  as  was  desirable  for  showing  the 

Eowers  of  the  implement  most  favourably.  Middleton,  Morton, 
ad  a  great  variety  of  wirework  for  fencing  and  other  purposes. 
Among  Pringle's  collection,  M'Nab's  tree-transplanting  machine 
attracted  great  attention,  as  the  specimen  it  had  under  its  ropes  and 
pulleys  showed  its  capabilities.  Richrtond  &  Chandler ;  Robson, 
Glasgow ;  Williamson  Brothers ;  Picksley,  Sons,  &  Co.,  Kendal ; 
Young,  Edinburgh,  had  such  a  display  in  their  several  stands  as 
added  greatly  to  the  interest  of  the  exhibition,  and  amply  main- 
tained their  reputation  as  implement-makers.  When  the  imple- 
ments are  in  stands,  anything  but  the  most  cursory  notice  of  them 
can  be  given.  The  fullest  descriptive  catalogue  could  afford  little 
assistance.  The  Society  consider  that  they  place  all  the  exhibitors 
on  the  same  level  in  not  giving  any  descriptive  notices  of  imple- 
ments, and  that  the  name,  object,  and  price  of  the  implements,  with 
the  maker  and  inventor's  names,  are  all  that  should  be  given.  In- 
deed it  is  not  the  function  of  the  Society  to  recommend  any  machine 
by  admitting  commendatory  statements,  which,  as  is  well  known, 
would  be  apt  to  be  often  unduly  indulged  in.  Exhibitors,  in  fact, 
would  be  very  ready  to  compete  with  each  other  in  trying  who 
could  write  the  most  laudatory  descriptions. 

The  word  "  improved"  is  kept  out  of  the  catalogue,  as  an  improve- 
ment is  only  to  be  ascertained  after  it  is  fairly  tested.  The  Judges 
award  premiums  and  commendations,  and  the  Society  afterwards 
does  its  part  in  giving  these  publicity.  If  an  opposite  system  would 
be  more  popular  with  exhibitors,  the  interests  of  the  public  are  con- 
sidered to  be  best  consulted  by  the  mere  simple  catalogue,  for  the 
reasons  already  stated. 

If  the  Society  does  right  in  excluding  condimental  foods  and 
artificial  manures,  the  exhibition  of  plants,  seeds,  and  roots  by  our 
nurserymen  and  seedsmen  would  help  greatly  to  garnish  the  show- 
yard,  in  forming  a  pleasing  link  between  the  live  animals  and  the 
dead  masses  of  the  machines. 

We  have  to  thank  all  with  whom  we  came  in  contact  for  the 
obliging  manner  in  which  they  so  readily  gave  information.  In 
future  the  reports  of  the  judges  should  be  drawn  upon  as  largely  as 
possible.  One  individual  cannot  be  expected  to  go  over  the  whole 
Show  so  minutely  as  those  who  have  had  special  sections  to  examine. 
Viewing  as  we  -do  the  difficulty  of  giving  a  cursory  report  of  the 
Show  in  the  time  we  can  allot  to  it,  we  the  more  readily  can  ap- 
preciate the  inconvenience  which  the  members  of  the  press  experi- 
enced in  being  excluded  from  the  implement  department  on  Monday 
and  Tuesday  while  the  Judges  were  awarding  the  premiums.  With 
all  deference,  we  think  the  present  rule  ought  to  be  rescinded. 


THE  PERTH  SHOW.  95 


AWARD  OF  PREMIUMS. 
Class  I.— CATTLE. 

SHORT-HORN. 

Judge*— William  Carr,  Stackhouse,  Settle,  Yorkshire ;  John  Collier, 
Panlathy,  Carnoustie;  Thomas  Hunt,  Thornington,  Coldstream.  At- 
tending Member — Robert  Hector,  Montrose. 

BvnoH 

L  Best  Bull  calved  before  1st  January  1859 — L.20  to  A.  Cruickshank, 
Sittyton,  Aberdeen.  Second — L.10  to  Silvester  Campbell,  Kinnellar, 
Blackburn,  Aberdeen.  Third — The  bronze  medal  to  O.  H.  Binning 
Home,  of  Argaty,  Doune.  The  silver  medal  to  Mark  S.  Stewart,  of 
Southwick,  Dumfries,  as  the  Breeder  of  the  Best  BulL  Highly  com- 
mended— Alexander  Reid,  Cruivie,  Cupar.  Commended — The  Earl 
of  Airlie,  Cortachy  Castle,  Kirriemuir. 

2.  Best  Bull  calved  after  1st  January  1859 — L.20  to  James  Anderson,  Corn- 
town,  Bridge  of  Allan.  Second — L.10  to  the  Duke  of  Montrose, 
Buchanan,  Drymen.  Third — The  bronze  medal  to  William  Marr, 
Upper  Mill,  Tarves.  Highly  commended — James  Hozier,  Mauldslie 
Castle,  Carluke.    Commended — Thomas  Stobie,  Balneathill,  Kinross. 

Z,  Best  Bull  calved  after  1st  January  1860 — L.10  to  Arthur  James  Balfour, 
of  Whittingham,  Prestonkirk.  Second — L.5  to  William  Stirling,  of 
Keir,  M.P.,  Dunblane.  Third— The  bronze  medal  to  W.  S.  Turnbull, 
Huntingtower,  Perth.  Highly  commended — G.  H.  Binning  Home  of 
Argaty,  Doune.    Commended — Robert  Arkley  of  Ethiebeaton,  Dundee. 

4.  Best  Cow  of  any  age — L.15  to  Richard  Booth,  Warlaby,  Northallerton. 
Second— L.8  to  Richard  Booth,  Warlaby,  Northallerton.  Third— The 
bronze  medal  to  David  Ainslie  of  Costerton,  Blackshiels.  Highly 
commended — Viscount  Strathallan,  Strathallan  Castle,  Auchterarder. 
Commended — John  Gardiner,  Kinkell,  Auchterarder. 

h.  Best  Heifer  calved  after  1st  January  1859— L.10  to  Richard  Booth,  War- 
laby, Northallerton.  Second — L.5  to  A.  and  A.  Mitchell,  Alloa.  Third 
— The  bronze  medal  to  James  Douglas,  Athelstaneford,  Drem.  Highly 
commended  —  George  Shepherd,  Shethin,  Tarves.  Commended  — 
A  J.  Balfour  of  Whittingham,  Prestonkirk. 

6.  Best  Heifer  calved  after  1st  January  1860 — L.8  to  James  Douglas,  Athel- 

staneford, Drem.  Second — L.4  to  James  Douglas,  Athelstaneford, 
Drem.  Third — The  bronze  medal  to  James  Douglas,  Athelstaneford, 
Drem.  Highly  commended — The  Earl  of  Airlie,  Cortachy  Castle, 
Kirriemuir.  Commended — Viscount  Strathallan,  Strathallan.  Castle, 
Auchterarder. 

extra  short-horn. 
The  medium  gold  medal  was  awarded  to  James  Douglas,  Athelstaneford, 
Drem,  for  a  Cow,  winner  of  the  first  premium  at  Perth  in  1852 ;  and 
to  James  Douglas,  Athelstaneford,  Drem,  for  a  Cow,  winner  of  the  first 
'premium  at  Dumfries  in  1860. 

POLLED. 

Judges— Arthur  Glennie,  Fernieflat,  Bervie ;  Walter  M'Culloch  of  Ard- 
wall,  Gatehouse ;  Hugh  Watson,  Perth.  Attending  Member — Admiral 
Bbthune  of  Balfour,  CJB.,  Markinch. 

7.  Best  Bull  calved  before  1st  January  1859— L.20  to  Thomas  Lyell,  Shiel- 

hill,  Kirriemuir.  Second — L.10  to  Alexander  Paterson,  Mulben.  Keith. 
Third— The  bronze  medal  to  James  Graham,  ,Meikle  Cullocn,  Dal- 
beattie.   The  silver  medal  to  Thomas  Lyell,  Shielhill,  Kimemuir,  an 
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the  Breeder  of  the  best  Bull.  Highly  commended — Robert  Wal 
Portlethen,  Aberdeen.  Commended — The  Trustees  of  the  late 
Scott,  Balwyllo,  Brechin. 

8.  Best  Bull  calved  after  1st  January  1859— L.20  to  Thomas  Lyell,  ShieL 

Kirriemuir.  Second — L.10  to  James  Leslie,  Thorn,  Blairgowrie.  T 
—The  bronze  medal  to  the  Trustees  of  the  late  Robert  Scott,  Balw; 
Brechin.  Highly  commended — Robert  Walker,  Portlethen,  Aberd 
Commended — TlMHMa  Ferguson,  Kinnochtry,  Coupar-Angus. 

9.  Best  Bull  calved  after  1st  January  I860— L.10  to  Robert  Walker,  M 

bletton,  Banff.  Second — L.5  to  the  TYusteea  of  the  late  Robert  S 
Balwyllo,  Brechin.  Third — The  bronze  medal  to  John  Collie,  Ard 
Forres.  Highly  commended — The  Earl  of  Southesk,  Khxnaird  Ca 
Brechin.    Commended — James  Leslie,  Thorn,  Blairgowrie. 

10.  Best  Cow  of  any  age — L.15  to  John  Collie,  Ardgay,  Forres.    Secoi 

L.8  to  Robert  Walker,  Montbletton,  Banff.  Third — The  bronze  m 
to  the  Earl  of  Southesk,  Kinnaird  Castle,  Brechin.  Highly  < 
mended — Robert  Walker,  Montbletton,  Banff.  Commended — 
Earl  of  Southesk,  Kinnaird  Castle,  Brechin. 

11.  Best  Heifer  calved  after  1st  January  1859 — L.10  to  the  Trustees  of 

late  Robert  Scott,  balwyllo,  Brechin.  Second — L.5  to  the  Trustee 
the  late  Robert  Scott,  Balwyllo,  Brechin.  Third — The  bronze  m 
to  the  Trustees  of  the  late  Robert  Scott,  Balwyllo,  Brechin.  Hif 
commended — The  Earl  of  Southesk,  Kinnaird  Castle,  Brechin.  C 
mended— James  Hay  Erskine  Wemyss,  M.P.,  Wemyss  Castle,  K 
caldy. 

12.  Best  Angus  Heifer,  calved  after  1st  January  1860 — L.8  to  the  Earl 

Southesk,  Kinnaird  Castle,  Brechin.  Second — L.4  to  James  Les 
Thorn,  Blairgowrie.  Third — The  bronze  medal  to  John  Collie,  A 
gay,  Forres.  Highly  commended — James  Leslie,  Thorn,  Blairgow: 
Commended — The  Earl  of  Southesk,  Kinnaird  Castle,  Brechin. 

12.  Best  Galloway  Heifer  calved  after  1st  January  1860 — L.8  to  Jar 

Graham,  Meikle  Culloch,  Dalbeattie.  Second—4i.4  to  Thomas  Bigg 
King's  Grange,  Haugh  of  Urr.  rfhird — The  bronze  medal  to  Jai 
Graham,  Meikle  Culloch,  Dalbeattie.  Highly  commended — Jan 
Graham,  Meikle  Culloch,  Dalbeattie. 

EXTRA   POLLED. 

The  medium  gold  medalj  was  awarded  to  John  Collie,  Ardeay,  Forres,  ft 
Polled  Cow,  winner  of  the  first  premium  at  Edinburgh  %n  1 859 ;  an< 
James  Graham,  Meikle  Culloch.  Dalbeattie,  for  a  Polled  Galloway  C 
winner  of  the  first  premium  at  Dumfries  in  1 860.  Highly  commends 
a  Polled  Aberdeen  and  Angus  Efeifer,  belonging  to  Robert  Wall 
Portlethen,  Aberdeen. 

AYRSHIRE. 

Judges— Ivie  Campbell,  Dalgig,  New  Cumnock ;  Robert  Guthrie,  Cr 
ourn,  Troon ;  John  Macadam,  Blairover,  Drymen.  Attending  Mem 
— James  Macalpine  Leny  of  Dalswinton,  Dumfries. 

13.  Best  Bull  calved  before  1st  January  1859 — L.20  to  Robert  M'Kean,  Li 

loch,  Bishopbriggs.  Second — L.10  to  the  Duke  of  Athole,  K.T.,  D 
keld.  Third — The  bronze  medal— No  competition.  The  silver  mc 
to  James  Frew,  Balmalloch,  Kilsyth,  as  the  Breeder  of  the  best  Bui 

14.  Best  Bull  calved  after  1st  January  1859 — L.10  to  John  Stewart,  Burns 

Cottage,  Strathaven.  Second — L.5  to  David  M'Gibbon,  Redhoi 
Bathgate,  Linlithgowshire.  Third — The  bronze  medal  to  John  $ 
shall,  Airbles,  Motherwell.  Highly  commended — James  Williams 
Stonefield,  Bla&tyre.  Commended — John  Stewart,  Bumside  Cotte 
4  Strathaven.       i 
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15.  Best  Cow  in  Milk  of  any  age — L.10  to  the  Earl  of  Stratlimore,  Olammis 
Castle,  Forfarshire.  Second — L.5  to  James  Frew,  Balmalloch,  Kilnyth. 
Third — The  bronze  medal  to  John  Marshall,  Airbles,  Motherwell. 
Highly  commended — The  Earl  of  Strathmore,  Glanimis  Castle.  Com- 
mended—The Duke  of  Atbole,  SLT^Dimkeld. 

3L  BattCWin  Calf  of  any  age — L.10  to  John  Wilson,  Crosshouse,  Roslin. 
Second — L.5  to  Gabriel  Dunlop,  Corseliill,  Stewarton.  Third— The 
bronze  medal  to  John  Stewart,  Burnside  Cottage,  Strathaven.  Highly 
commended — Gabriel  Dunlop,  Corsehill,  Stewarton.  Commended — 
Gabriel  Dunlop,  Corsehill,  Stewarton. 

7.  Best  Heifer  calved  after  1st  January  1859 — L.8  to  the  Earl  of  Strath- 
more,  Glammis  Castle,  Forfarshire.  Second — L.4  to  James  Frew,  Bal- 
malloch, Kilsyth.  Third — The  bronze  medal  to  John  Stewart, 
Burnside  Cottage,  Strathaven.  Highly  commended — James  William- 
son, Stonefield,  Blantyre.  Commended — Gabriel  Dunlop,  Corsehill, 
Stewarton. 

L8.  Best  Heifer  calved  after  1st  January  1860 — L.6  to  John  Stewart,  Burn- 
side Cottage,  Strathaven.  Second — L.3  to  John  Stewart,  Burnside 
Cottage,  Strathaven.  Third — The  bronze  medal  to  Gabriel  Dunlop, 
Corsehill,  Stewarton. 

EXTRA  AYRSHIRE. 

The  medium  gold  medal  was  awarded  to  each  of  the  following : — The  Duke 
of  Athole,  K.T.,  Dunkeld,  for  a  Cow,  winner  of  the  first  premium  at 
Glasgow  in  1857 ;  and  to  the  Duke  of  Athole,  K.T.,  Dunkeld,  for  a 
Cow,  winner  of  the  first  premium  at  Edinburgh  in  1869. 

HIGHLAND. 

«H»-J.  S.  Menzees  of  Chesthill,  Aberfeldy ;  Donald  Sinclair,  Auchin- 
veir,0ban;  Donald  Stewart,  Cornish,  Tyndrum.  Attending  Member 
-Bobebt  P.  Newton,  Kerse,  Falkirk. 

W.  Best  Bull  calved  before  1st  January  1858 — L.20  to  the  Marquess  of 
Breadalbane,  K.T.,  Taymouth  Castle,  Aberfeldv.  Second  — L.10  to 
Neil  Mackellar,  Kilmartin,  Lochgilphead.  Third— The  bronze  medal 
to  Allan  Pollok  of  Ronachan,  Tarbert.  The  silver  medal  to  the 
Marquess  of  Breadalbane,  as  the  Breeder  of  the  best  Bull.  Highly 
commended — John  Robertson,  Glenlyon  House,  Fortingal.  Com- 
mended—The Bight  Hon.  Duncan  M'N  eill  of  Colonsay,  Lord  Justice- 
General. 

*>•  «tf  Bull  calved  after  1st  January  1858— L.10  to  Richard  D.  Campbell 
tfJura,  Jura.     Second — L.5  to  John  MacLaren,  Monzie,  Blair-Athole. 

91  Xu  ^^ — r^ie  Dronze  medal  to  the  Duke  of  Hamilton  and  Brandon,  Arran. 

11  «stBull  calved  after  1st  January  1859— L.8  to  the  Marquess  of  Bread- 
albane, Taymouth  Castle,  Aberfeldy.  Second  — L.4  to  Richard  D. 
Campbell  of  Jura,  Jura.    Third— The  bronze  medal  to  Allan  Pollok 

go  pjjf  Ronachan,  Tarbert. 

**  %t  Cow  of  any  age — L.10  to  Donald  M'Laren,  Corrychrone,  Callander. 
Second— L.5  to  Allan  Pollok  of  .Ronachan,  Tarbert  Third— The 
bronze  medal  to  the  Marquess  of  Breadalbane,  Taymouth  Castle, 
Aberfeldy.    Highly  commended — The  Marquess  of  Breadalbane.    Com- 

o»  ^  tended — The  Marquess  of  Breadalbane. 

^m  Heifer  calved  after  1st  January  1858  — L.8  to  Allan  Pollok 
<*  Ronachan,  Tarbert.  Second — L.4  to  Richard  D.  Campbell  of 
Jura,  Jura.  Third — The  bronze  medal  to  the  Marquess  of  Bread- 
albane, Taymouth  Castle,  Aberfeldy.  Highly  commended  —  The 
Marquess  of  Breadalbane.  Commended— Allan  Pollok  of  Ronachan, 
•Tarbert 
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24  Best  Heifer  calved  after  1st  January  1859 — L.6  to  the  Marquess  of  Bread- 
albane,  Tayniouth  Castle,  Aberfeldy.  Second — 1*3  to  Donald  M'Laren, 
Corrychrone,  Callander.  Third — The  bronze  medal  to  the  Marquess  of 
Breadalbane,  Taymouth  Castle,  Aberfeldy.  Highly  commended — 
Bichard  D.  Campbell  of  Jura.  Commended — Allan  Pollok  of  Ron- 
achan,  Tarbert. 

EXTRA  HIGHLAND. 

The  medium  gold  medal  was  awarded  to  the  Duke  of  Hamilton  and  Brandon, 
Brodick  Castle,  Arran,  for  a  Cow,  winner  of  first  premium  at  Dumfries 
in  1860.  Commended — Cow  belonging  to  Neil  M'Kellar,  Kilmartin, 
Lochgilphead. 

PAT  STOCK. 

Judges — John  Collier,  Pantlathy,  Carnoustie;  Hugh  Watson,  Perth; 
William  Ruxton,  Farnell,  Brechin.  Attending  Member— Robert 
Hector,  Montrose. 

25.  Best  Ox  of  any  Pure  or  Cross  Breed  calved  after  1st  January  1858 — The 

medium  gold  medal  to  A.  and  A.  Mitchell,  Alloa.  Second — The  silver 
medal. — No  Entry, 

26.  Best  Ox  of  any  Pure  or  Cross  Breed  calved  after  1st  January  1859 — The 

medium  gold  medal  to  George  Syme,  Couston,  Aberdour.  Second—* 
The  silver  medal  to  George  Syme,  Couston,  Aberdour.  Third — The 
Bronze  Medal  to  A.  W.  Russell  of  Kenly  Green,  St  Andrews.  Highly 
commended — George  Brown,  Balgarvie,  Cupar-Fife.  Commended — 
Wm.  Peterkin,  Woodside,  Cullen. 

27.  Best  Ox  of  any  Pure  or  Cross  Breed  calved  after  1st  January  1860 — The 

medium  gold  medal.  No  Competition.  Second — The  silver  medal 
— No  Entry. 

28.  Best  Highland  Ox  calved  after  1st  January  1857 — The  medium  gold 

medal  to  the  Marquess  of  Breadalbane,  Taymouth  Castle,  Aberfeldy. 
Second — The  silver  medal  to  the  Marquess  of  Breadalbane.  Third — 
The  bronze  medal  to  the  Marquess  of  Breadalbane. 

29.  Best  Highland  Ox  calved  after   1st  January  1858 — The  medium  gold 

medal  to  John  Dickson,  Saughton  Mains,  Edinburgh.  Second — -The 
silver  medal  to  the  Marquess  of  Breadalbane.  Third — The  bronze 
medal  to  the  Marquess  of  fceadalbane. 

30.  Best  Cross  Heifer  calved  after  1st  January  1859 — The  medium  gold  medal 

to  George  Brown,  Balgarvie,  Cupar-Fife.  Second — The  silver  medal 
to  Henry  A.  Bannie,  Mill  of  Boyndie,  Banff. 

31.  Best  Cross  Heifer  calved  after  1st  January  1860 — The  medium  gold  medal 

to  James  Robertson,  Denbrae,  Cupar-Fife.    Second — The  silver  medal 
to  Henry  A.  Rannie,  Mill  of  Boyndie,  Banff.     Third — The  bronzes 
medal — No  Entry. 

extra  cattle. 

Highly  Commended— Cross  Ox,  belonging  to  A.  W.  Russell  of  Kenly  Greer= 
St  Andrews.  Athole  Cow,  belonging  to  Sir  John  P.  Orde,  Bart.,  (= 
Kilmory,  Lochgilphead.  Three  Brittany  Cows,  belonging  to  John  Pre^M 
tice,  Tollcross,  Edinburgh.  Commended— Cross  Ox,  belonging  to 
W.  Russell,  of  Kenly  Green,  St  Andrews.  Athole  Cow,  beloni ' 
to  Sir  John  P.  Orde,  Bart.,  of  Kilmory,  Lochgilphead.  Aldernev  J 
Calf;  belonging  to  David  Lumsden,  Pitcairnfield,  Perth.    Alder 

Bull,  belonging  to  J.  Anstruther  Thomson  of  Charleton,  Colinsbur ^ 

Brittany  Bull,  belonging  to  John  Prentice,  Tollcross,  Edinburgh.   T^ZZT1 
Brittany  Cows,  belonging  to  John  Prentice,  Tollcross,  Edinburgh. 
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Class  H.— HORSES 

FOB  AGRICULTURAL  PURPOSES, 

Judges— Stallions ;  Robert  Clark,  Thankerton  House,  Biggar;  Andrew 
Renwick,  Gairbraid,  Maryhill,  Glasgow!;  James  Wilkin,  Tinwald-downs, 
Dumfries.  Attending  Member— Sib.  Thomas  Gladstone  of  Fasque, 
Bart,  Laurencekirk. 

Judges — Mares  :  Peter  Drew,  Carmyle,  Tollcross,  Glasgow ;  Dugald 
Napier,  Glasgow ;  John  Young,  Wester  Fullwood,  Paisley.  Attending 
Member— David  Henderson  of  Gattaway,  Newburgh. 

Section 

1.  Best  Stallion  foaled  before  1st  January  1858— L.30  to  William  Kerr, 

Lochend,  Kilbirnie.  Second — L.15  to  John  Barr,  Barangry,  Bishopton, 
Glasgow.  Third — The  bronze  medal  to  Robert  Sorley,  Thornhill, 
Kincardine.  The  silver  medal  to  Mr  Fleming,  Auchinbothie,  Kil- 
malcolm, as  the  Breeder  of  the  best  Stallion.  Highly  commended — 
Andrew  Logan,  Crossflatt,  Kilbarchan.  Commended — Alex.  Gardner, 
Ldnclive,  Paisley. 

2.  Best  Entire  Colt  foaled  after  1st  January  1858  —  L.20  to  John  Barr, 

Barangry,  Bishopton.  Second — L.10  to  Peter  Crawford,  Dumgoyack, 
Strathblane,  Third — The  bronze  medal  to  Daniel  Crawford,  Barnbeath, 
Kilbarchan.  Highly  commended — Alex.  Sim,  Fawells,  Keith-HalL 
Commended — William  Muir,  Hardington  Mains,  Wiston. 

3.  Best  Entire  Colt  foaled  after  1st  January  1859 — L.15  to  David  Logan, 

Netherton,  Renfrew.  Second — L.8  to  James  M.  Russell,  Coalston 
Mains,  Haddington.  Third — The  bronze  medal  to  Matthew  Kerr, 
Giee,  Beith. 

4.  Best  Entire  Colt  foaled  after  1st  January  1860— L.10  to  Samuel  Clark, 

Manswrae,  Kilbarchan.  Second — L.5  to  James  Scott,  Kirkton,  Ren- 
frew. Third — The  bronze  medal  to  William  Kerr,  Wester  Causeway- 
end,  Midcalder. 

5.  Best  Mare  (with  foal  at  foot)  foaled  before  1st  January  1858 — L.20  to 

Alexander  Naismith,  Windlestrawlee,  Edinburgh.  Second — L.10  to 
Bobert  Murdoch,  Hallside,  Cambuslang.  Third — The  bronze  medal  to 
John  Watson,  21  Bath  Street,  Glasgow.  Highly  commended — Wm, 
Stirling  of  Keir,  M.P.,  Dunblane.  Commended—John  Kerr,  Morton, 
Midcalder. 

6.  Best  Mare  (in  foal),  foaled  before  1st  January  1858— L.15  to  William 

Park,  Balquhanran,  Dalmuir,  East  Kilpatrick.    Second — L.8  to  David 
Roberton,  Ryewraes,  Kilbarchan    (forfeited).      Third — The   bronze 
medal  to  David  Logan,  Netherton,  Renfrew.    Highly  commended— 
James  Gray,  Blawarthill,  Partick.    Commended— James  M'Artney, 
Muckhart,  Perth. 
'•  m  Filly  foaled  after  1st  January  1858— L.10  to  William  Park,  Balqu- 
hanran, Dalmuir,  East  Kilpatrick.     Second — L.5  to  David  Riddell, 
KUbowie,  Duntocher.  Third — The  bronze  medal  to  John  Kerr,  Morton, 
Midcalder.    Highly  commended — Sir  Thomas  Moncrieffe  of  Moncrieffe, 
s  ^  Bart.,  Perth.    Commended — George  Stenhouse,  West  Pilton,  Blackhall. 
*  Jsst  Filly,  foaled  after  1st  January  1859— L.8  to  A.  B.  Yuille  of  Darleith, 
Cardross.    Second— L.4  to  Robert  Findlay,  Easterhill,  Glasgow.    Third 
~-The  bronze  medal  to  John  Barr,  Barangry,  Bishopton,  Glasgow. 
Highly  commended — Robert  Findlay,  Easterhill,    Glasgow,     Com- 
g  ^  tended— John  Kerr,  Morton,  Midcalder. 

%  m  Filly  foaled  after  1st  January  1860  — L.6  to  James  M'Artney, 
.  Muckhart  (under  protest).    Second— L.3  to  Matthew  Scott,  Denniston, 
Kilmalcolm.  Third — The  bronze  medal  to  James  Eason,  Inches,  Falkirk. 
Highly  commended — William  Stirling  of  Keir,  M.P.,  Dunblane,    Com- 
mended—James Swan,  Rigside,  Douglas. 
^^KAKS.— OCTOBER  2861.  U 
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PONIES. 

10.  Best  Pony  Stallion  not  over  14  nor  under  12  hands — L.8. — No  Entry. 

11.  Best  Pony  Mare  of  the  same  height — L.4  to  James  Leslie,  Thorn,  Blair- 

gowrie. Second — L.2  to  Archibald  Home  of  Inverchroskie,  Blairgowrie. 
Iliird — The  bronze  medal  to  John  Chapman,  Drnmcairn,  Abernethy. 
Highly  commended — David  Harris,  Wilton,  Drimmie,  Blairgowrie. 
Commended — Adam  Wilson,  Auchingownie,  Forgandenny. 

EXTRA  HORSES. 

The  medium  gold  medal  was  awarded  to  William  Wilson,  Durie  Street,  Leven, 
for  a  Stallion,  age  eight  years,  winner  of  the  Jirst  premium  at  Aberdeen 
in  1858.  Highly  commended — Thoroughbred  Filly,  belonging  to 
John  Rutherford,  Muirhall,  Perth.  Half-bred  Carriage  Horse,  belong- 
ing to  William  Thomson  of  Balgowan,  Perth.  Cob,  belonging  to  D.  L. 
Jolly,  Grange,  Perth.  Highland  Pony,  belonging  to  the  Duke  of 
Athole,  K.  T.  Commended — Thoroughbred  Mare,  belonging  to  John 
C.  Fernie,  Kellie,  Pittenweem. 

Class  III.— SHEEP. 

BLACKPACED. 

Judges — Robert  Paterson  of  Birthwood,  Biggar;  Donald  Stewart,  Corn- 
nish,  Tyndrum ;  John  Lorn  Stewart  of  Coll,  Campbeltown.  Attending 
Member^-'FLETCBSR  N.  Menzies,  Tirinie,  Aberfelay. 

Section 

1.  Best  Tup,  not  more  than  four  shear — L.10  to  Alexander  Campbell  of 

Auchindarroch,  Lochgilphead.  Second — L.5  to  Alexander  Campbell 
of  Auchindarroch,  Lochgilphead.  Third — The  bronze  medal  to  the 
heirs  of  the  late  James  Watson,  Mitchellhill,  Biggar.  Highly  com- 
mended— Robert  Elliot,  Laighwood,  Dunkeld.  Commended — William 
Guild,  Glenquay,  Dollar. 

2.  Best  Dinmont  or  Shearling  Tup — L.10  to  John  McLaren,  Monzie,  Blair- 

Athole.  Second — L.5  to  Thomas  Murray,  Eastside,  Penicuik.  Third — 
The  bronze  medal  to  James  Craig  of  Craigdarroch,  New  Cumnock. 
Highly  commended — John  Malcolm  of  roltalloch,  Lochgilphead. 
Commended— Walter  Murray,  Walston,  Penicuik. 

3.  Best  Pen  of  Five  Ewes,  not  more  than  four  shear — L.8  to  John  M'Laren, 

Monzie,  Blair-Athole.  Second — L.4  to  John  M'Laren,  Monzie,  Blair- 
Athole.  Third — The  bronze  medal  to  Thomas  Murray,  Eastside, 
Penicuik.  Highly  commended — Allan  Pollok  of  Ronachan,  Tarbert. 
Commended— -John  and  Joseph  M'Laren,  Muirpersie,  Kirriemuir. 

4.  Best  Pen  of  Five  Shearling  Ewes  or  Gimmers— L.8  to  Allan  Pollok  of 

Ronachan,  Tarbert.  Second — L.4  to  James  Drife,  Barr,  Sanquhar. 
Third — The  bronze  medal  to  John  and  Joseph  M'Laren,  Muirpersie, 
Kirriemuir.  Highly  commended — William  Turner,  Gavinburn,  Old 
Kilpatrick.    Commended — John  Wilson,  Crosshouse,  Roslin, 

cheviot. 
Judges— William  Aitchison  of  Ianhope,  Hawick;  William Gunn,  Glendhu, 
Golspie.    Attending  Member — John  Morton,  Muirton,  Perth. 

5.  Best  Tup  not  more  than  four  sheajp — L.10  to  James  Brydon,  Moodlaw, 

Langholm.  Second — ^L.5  to  Thomas  C.  Borthwick,  Hopsrig,  Langholm. 
Third — The  bronze  medal  to  Thomas  Brydonj  Kinnelhead,  Moffat. 
Highly  commended — James  Brydon,  Moodlaw.  Langholm.  Com- 
mended— Thomas  C.  Borthwick,  Hopsrig,  Langholm. 

6.  Best  Dinmont  or  Shearling  Tup — L.10  to  Thomas  Brydon,  Kinnelhead, 

Moffat.  Second— L.5  to  Thomas  C.  Borthwick,  Hopsrig,  Langholm. 
Third — The  bronze  medal  to  James  Brydon,  Moodlaw,  Langholm. 
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Highly  commended — Thomas  Brvdon,  Kinnelhead,  Moffat  Com- 
mended— Thomas  C.  Borthwick,  Hopsng,  Langholm. 

7.  Best  Pen  of  Five  Ewes  not  more  than  four  shear — L.8  to  James  Brydon, 

Moodlaw,  Langholm.  Second — L.4  to  Thomas  C.  Borthwick,  Honsrig, 
Langholm.  Third — The  bronze  medal  to  John  Carruthers,  Kirkhill, 
Moffat  Highly  commended — Thomas  Welsh,  Ericstane,  Moffat. 
Commended — Robert  Borland,  Auchencairn,  Closeburn. 

8.  Best  Pen  of  Five  Shearling  Ewes  or  Gimmers — L.8  to  James  Brydon, 

Moodlaw,  Langholm.  Second — L.4  to  Thomas  C.  Borthwick,  Hopsrig, 
Langholm.  Third — The  bronze  medal  to  William  Q.  Hunter,  Duin- 
fedling,  Eskdalemuir.  Highly  commended — Robert  Borland,  Auchen- 
cairn, Closeburn.  Commended— John  Archibald,  Duddingston,  South 
Queensferry. 

LEICESTER. 

Judges— Thomas  Cockburn,  Sisterpath,  Dunse ;  James  Elliot,  Lamberton, 
JBerwick;  William  Owen,  Blessington,  County  Wicklow.  Attending 
Member— ^ames  Melvin,  Bonnington,  Ratho. 

9.  Best  Tup  not  more  than  four  shear — L.10  to  John  White,  Muirhead.  Dun- 

ning. Second — L.5  to  Thomas  Simson,  Blainslie,  Lauder.  Third — 
The  bronze  medal  to  Peter  Reid,  Waukmilton,  Linlithgow.  Highly 
commended — David  Wallace,  Balgrummo,  Leven.  Commended — 
James  Beattie,  Newbie  House,  Annan. 
10.  Best  Dinmont  or  Shearling  Tup— L.10  to  James  Beattie,  Newbie  House, 
Annan.  Second — L.5  to  George  Simson,  Courthill,  Kelso.  Third — 
The  bronze  medal  to  James  Beattie,  Newbie  House,  Annan.  Highly 
commended — Thomas  Simson,  Blainslie,  Lauder.  Commended — 
George  Simson,  Courthill,  Kelso. 

11.  Best  Pen  of  Five  Ewes  not  more  than  four  shear — L.8  to  Peter  Reid,  Wauk- 

milton, Linlithgow.  Second — L.4  to  David  Wallace,  Balgrummo,  Leven. 
Third— The  bronze  medal  to  Henry  A.  Rennie,  Mill  of  Boyndie,  Banff. 
Highly  commended — Peter  Reid,  Waukmilton,  Linlithgow.  Com- 
mended— John  Collie,  Ardgay,  Forres. 

12.  Best  Pen  of  Five  Shearling  Ewes  or  Gimmers — L.8  to  George  Simson, 

Courthill,  Kelso.  Second — L.4  to  Peter  Reid,  Waukmilton,  Linlithgow. 
Thirds—The  bronze  medal  to  Thomas  Simson,  Blainslie,  Lauder. 
Highly  commended — David  Wallace,  Balgrummo,  Leven.  Commended 
— Lord  Kinnaird,  Rossie  Priory,  Inchture. 

LONG-WOOLLED  OTHER  THAN  LEICESTER. 

Judges— The  same  as  those  for  Leicester. 

13.  Best  Tup  not  more  than  four  shear — L.10  to  the  Earl  of  Wemyss  and 

March,  Gosford,  Haddington.  Second— L.5  to  John  Gibson,  Woolmet, 
Dalkeith.  Third — The  bronze  medal  to  Lord  Kinnaird,  Rossie  Priory, 
Inchture.  Highly  commended — Lord  Kinnaird.  Commended — Dr 
George  Johnston,  Fincraigs,  Newport,  Fife. 

14.  Best  Dinmont  or  Shearling  Tiip — L.10  to  the  Earl  of  Wemyss  and  March, 

Gosford,  Haddington.  Second — L.5  to  John  Gibson,  Woolmet,  Dal- 
keith. Third — Tne  bronze  medal  to  Lord  Kinnaird,  Rossie  Priory, 
Inchture.  Highly  commended — Lord  Kinnaird.  Commended — John 
Gibson,  Woolmet,  Dalkeith. 

15.  Best  Pen  of  Five  Ewes  not  more  than  four  shear — L.8  to  John  Gibson, 

Woolmet,  Dalkeith.  Second — L.4  to  Lord  Kinnaird,  Rossie  Priory, 
Inchture.  Third — The  bronze  medal  to  R.  Scot  Skirving,  Camptoun, 
Drem.  Highly  commended — The  Earl  of  Wemyss  and  March.  Com- 
mended— Dr  George  Johnston,  Fincraigs,  Newport,  Fife. 

16.  Best  Pen  of  Five  Shearling  Ewes  or  Gimmers — L.8  to  Lord  Kinnaird 
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Rossie  Priory,  Inchture.  Second — L.4  to  R.  Scot  Skirving,  Campto 
Drem.  Third — The  bronze  medal  to  John  Gibson,  Woolmet,  Dalke 
Highly  commended — the  Earl  of  Wemyss  and  March. 

SOUTHDOWN. 

Judges — Walter  M'Culloch  of  Ardwall  Gatehouse;  William  Ruxt 
Farnell,  Brechin ;  Hugh  Watson,  Perth.  Attending  Member — Geo] 
Ballingall,  Cookston,  Glammis. 

17.  Best  Tup  not  more  than  four  shear — L.10  to  the  Duke  of  Richmc 

Gordon  Castle,  Fochabers.  Second — L.5  to  R.  Scot  Skirving,  Cai 
toun,  Drem.  Third — The  bronze  medal  to  R.  Scot  Skirving,  Campto 
Drem.  Highly  commended — The  Duke  of  Richmond.  Commendei 
The  Earl  of  Southesk. 

18.  Best  Dinmont  or  Shearling  Tup— L.10  to  the  Duke  of  Richmond,  Ri 

mond,  Gordon  Castle,  Fochabers.  Second — L.5  to  R.  Scot  Skirvi 
Camptoun,  Drem.  Third — The  bronze  medal  to  James  Aitchis 
of  Alderston,  Haddington.  Highly  commended — R.  Scot  Skirvi 
Camptoun,  Drem.     Commended — R.  Scot  Skirving. 

19.  Best  Pen  of  Five  Ewes  not  more  than  four  shear — L.8  to  the  Earl  of  Soi 

esk,  Kinnaird  Castle,  Brechin.  Second — L.4  to  R.  Scot  Skirving,  Cai 
toun,  Drem.  Third — The  bronze  medal  to  R.  Scot  Skirving,  Camptc 
Drem.     Highly  commended — The  Earl  of  Southesk. 

20.  Best  Pen  of  Five  Shearling  Ewes  or  Gimmers — L.8  to  the  Duke  of  R 

mond,  Gordon  Castle,  Fochabers.  Second — L.4  to  R.  Scot  Skirv 
Camptoun,  Drem.  Third— r The  bronze  medal  to  R.  Scot  Skirv 
Camptoun,  Drem. 

extra  sheep. 
Highly  Commended : — Blackfaced  Tup,  belonging  to  Alexander  M'Don 
Strathmashie,  Laggan,  Kingussie,  winner  of  first  premium  at  DumJ 
in  1860. 

Class  IV.— SWINE. 

Judges — James  Steedman,  Boghall,  Roslin;  Thomas  Hunt,  Thorning 
Coldstream;  James  Elliot,  Lamberton,  Berwick.  Attending Membt 
Alexander  Scott,  Craiglockhart,  Edinburgh. 

Section 

1.  Best  Boar,  large  breed — L.8  to  W.  B.  Wainman,  Carhead,  Crosshills,  Y< 

shire.  Second — L.4  to  John  Laing,  Glendeuglie,  Kinross.  Third — ' 
bronze  medal  to  John  Laing,  Glendeuglie,  Kinross. 

2.  Best  Boar,  small  breed — L.8  to  W.  B.  Wainman,  Carhead,  Crosshills,  Y< 

shire.  Second — L.4  to  David  Ainslie  of  Costerton,  Blackshiels.  Tl 
— The  bronze  medal  to  Thomas  D.  Findlay,  Easterhill,  Glasgow. 

3.  Best  Sow,  large  breed — L.6  to  W.  B.  Wainman,  Carhead,  Crosshills,  Y< 

shire.  Second — L.3  to  Alex.  Carswell,  Barrhead.  Third — The  brc 
medal — No  competition, 

4.  Best  Sow,  small  breed — L.6  to  W.  B.  Wainman,  Carhead,  Crosshills,  Y< 

shire.  Second — L.3  to  Lord  Kinnaird,  Rossie  Priory,  Inchture.  Tl 
— The  bronze  medal  to  Thomas  D.  Findlay,  Easterhill,  Glasgow. 

5.  Best  Three  Pigs,  not  exceeding  eight  months  old,  large  breed — L.4  to 

B.  Wainman,  Carhead,  Crosshills,  Yorkshire.  Second — L.2 — No  c 
petition.    Third — The  bronze  medal — No  competition. 

6.  Best  Three  Pigs,  not  exceeding  eight  months  old,  small  breed — "La 

George  Mangles,  Givendale,  Ripon.  Second — L.2  to  John  Macl 
Cross  Arthurlie,  Barrhead.  Third — The  bronze  medal  to  the  Ear! 
Wemyss  and  March,  Gosford,  Haddington.  Another  Pen  of  Three  I 
belonging  to  the  Earl  of  Wemyss  and  March,  was  disqualified 
breeding,  but  recommended  as  superior  extra  stock. 
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Class  V.— POULTRY. 

Judges — John  Currob,  Comiston,  Colinton  ;  John  Haig,  Cameron  House, 
Windygates,  Fife ;  Charles  Muirhbad,  jun.,  Edinburgh ;  Attending 
Member— Thomas  Richardson,  Dean  of  Guild,  Perth. 

taction 

1.  Best  Coloured  Dorking  Cock*  and  Two  Hens — The  silver  medal  to  Mrs 

Fergusson  Blair,  Inchmartine  House,  Inchture.  Second — The  bronze 
medal  to  John  Gibson,  Woolmet,  Dalkeith.  Highly  commended — 
Lord  Einnaird,  Rossie  Priory,  Inchture.  Commended — The  Earl  of 
Wemyss  and  March,  Gosford,  Haddington. 

2.  Best  Coloured  Dorking  Cockerel  and  Two  Pullets — The  silver  medal  to 

John  M'Callum,  Hosh  Distillery,  Crieft  Second — The  bronze  medal 
to  Lord  Kinnaird,  Rossie  Priory,  Inchture.  Highly  commended — The 
Earl  of  Wemyss  and  March.  Commended — James  Wilson,  Wester 
Cowden,  Dalkeith. 

3.  Best  White  Dorking  Cork  and  Two  Hens — The  silver  medal  to  the  Earl  of 

Mansfield,  K.T.,  Scone  Palace,  Perth.  Second — The  bronze  medal  to 
Mrs  Fergusson  Blair,  Inchmartine  House,  Inchture. 

4.  Best  White  Dorking  Cockerel  and  Two  Pullets— The  silver  medal  to 

Thomas  D,  Findlay,  Easterhill,  Glasgow.  Second— The  bronze  medal 
to  the  Earl  of  Mansfield,  K.T.,  Scone  Palace,  Perth. 

5.  Best  Coloured  Cochin-China  Cock  and  Two  Hens — The  silver  medal  to 

D.  Stratton,  Mid-Calder.  Second — The  bronze  medal  to  Mrs  Fergus  - 
son  Blair,  Inchmartine  House,  Inchture.  Highly  commended — Lord 
Loughborough,  Dysart  House,  Kirkcaldy.  Commended — John  Paton, 
Balbedie,  Kinross. 

6.  Beat  Coloured  Cochin-China  Cockerel  and  Two  Pullets — The  silver  medal 

to  D.  Stratton,  Mid-Calder.  Second — The  bronze  medal  to  Mrs  Fer- 
gusson Blair,  Inchmartine  House,  Inchture. 

7.  Best  White  Cochin-China  Cock  and  Two  Hens — The  silver  medal  to  Mrs 

Fergusson  Blair,  Inchmartine  House,  Inchture.  Second — The  bronze 
medal  to  D.  Stratton,  Mid-Calder.  Highly  commended — Mrs  Fergus- 
son  Blair. 

8.  Best  White  Cochin-China  Cockerel  and  Two  Pullets — The  silver  medal  to 

D.  Stratton,  Mid-Calder.  Second — The  bronze  medal  to  Mrs  Fergus- 
son  Blair,  Inchmartine  House,  Inchture.  Highly  commended — -Mrs 
Fergusson  Blair. 

9.  BestBramahpootra  Cock  and  Two  Hens — The  silver  medal  to  Mrs  Fergus- 

son  Blair,  Inchmartine  House,  Inchture.  Second — The  bronze  medal 
to  Mrs  Fergusson  Blair,  Inchmartine  House,  Inchture.  Highly  com- 
mended—Mrs Fergusson  Blair.  Commended — Lord  Kinnaird,  Rossie 
Priory. 

™«  Best  Brahamapootra  Cockerel  and  Two  Pullets — The  silver  medal  to  Mrs 
Feigusson  Blair,  Inchmartine  House,  Inchture.  Second — The  bronze 
medal  to  Mrs  Fergusson  Blair,  Inchmartine  House,  Inchture. 

JJ*  Best  Malay  Cock  and  Two  Hens — The  silver  medal — No  entry. 

J*  Best  Malay  Cockerel  and  Two  Pullets — The  silver  medal — No  entry. 

**  Best  Spanish  Cock  and  Two  Hens — The  silver  medal  to  Miss  B.  Ridpath, 
128  Causewayside,  Edinburgh^    Second — The  bronze  medal  to  Dr  F. 

.       J.  White,  Perth.    Highly  commended — Mrs  Fergusson  Blair. 

l4>  Best  Spanish  Cockerel  and  Two  Pullets — The  silver  medal  to  Archibald 
Campbell  of  Blythswood,  Renfrew.  Second — The  bronze  medal  to 
William  M'Intyre,  Coalhill,  Stair,  Ayrshire.    Highly  commended — 

,       The  Countess  of  Airlie,  Cortachy  Castle,  Kirriemuir. 

l5-  Best  Golden  Hamburg  Cock  and  Two  Hens — The  silver  medal  to  William 
Hay,  113  Union  Street,  Aberdeen.  Second— The  bronze  medal  to 
Samuel  Pope,  35  Seamount  Place,  Aberdeen. 
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16.  Best  Golden  HamburgCockerel  and  Two  Pullets — The  silver  medal — Nc 

award.    Second— -The  bronze  medal — No  entry. 

17.  Best  silver  Hamburg  Cock  and  Two  Hens — The  silver  medal  to  John 

M'Callum,  Hosh  Distillery,  Crieff.  Second— The  bronze  medal  to  Mrs 
Crawford,  Glenscorrodale,  Lamlash. 

18.  Best  Silver  Hamburg  Cockerel  and  Two  Pullets — The  silver  medal-— Nc 

entry. 

19.  Best  Polish  Cock  and  Two  Hens — The  silver  medal  to  Archibald  Camp- 

bell of  Blythswood,  Kenfrew.  Second — The  bronze  medal  to  Mm 
Crawford,  Glenscorrodale,  Lamlash. 

20.  Best  Polish  Cockerel  and  Two  Pujlets — The  silver  medal — No  entry. 

21.  Best  Game-Cock  and  Two  Hens — The  silver  medal  to  Daniel  Brown, 

New*  Scone,  Perth.    Second — The  bronze  medal — No  award. 

22.  Best  Game  Cockerel  and  Two  Pullets — The  silver  medal  to  Samuel  Pope. 

35  Seamount  Place,  Aberdeen.  Second — The  bronze  medal  to  Samuel 
Pope,  35  Seamount  Place,  Aberdeen. 

23.  Best  Cock  and  Two  Hens,  any  other  breed — The  silver  medal — No  award 

Second — The  bronze  medal — No  entry. 

24.  Best  Cockerel  and  Two  Pullets,  any  other  breed — The  silver  medal — Nc 

entry. 

25.  Best  Bantam  Cock  and  Two  Hens — The  silver  medal  to  David  Ainslie  oi 

Costerton,  Blackshiels.  Second — The  bronze  medal  to  P.  Wedderburr, 
Ogilvie,  Ruthven,  Meigle.  Highly  commended  —  Alex.  Cochrane 
Perth.    Commended — J.  Craigie  Halkett,  Cramond. 

26.  Best  Bantam  Cockerel  and  Two  Pullets — The  silver  medal  to  David 

Ainslie  of  Costerton,  Blackshiels.  Second — The  bronze  medal  to  Archi- 
bald Campbell  of  Blythswood,  Renfrew.  Highly  commended — P. 
Wedderburn  Ogilvy,  Ruthven,  Meigle. 

27.  Best  Three  Capons  of  any  breed — The  silver  medal  to  P.  WedderburE 

Ogilvy,  Rutnven,  Meigle.    Second — The  bronze  medal — No  entry. 

28.  Best  White  Aylesbury  Drake  and  Two  Ducks — The  silver  medal  to  Johi 

Gibson,  Woolmet,  Dalkeith.  Second — The  bronze  medal  to  Archibald 
Campbell  of  Blythswood,  Renfrew.  Highly  commended — Lord  Kin 
naird. 

29.  Best  Rouen  Drake  and  Two  Ducks — The  silver  medal  to  James  Sinclair 

Westmill,  Inchture.  Second — The  bronze  medal  to  James  Sinclair 
Westmill,  Inchture.  .  Highly  commended — Archibald  Campbell  o: 
Blythswood,  Renfrew. 

30.  Best  Drake  and  Two  Ducks,  any  other  breed — The  silver  medal  to  Mr 

Fergusson  Blair,  Inchmartine  House,  Inchture.  Second — The  toons 
medal  to  Archibald  Campbell  of  Blythswood,  Renfrew. 

31.  Best  Black  Norfolk  Turkey  Cock  and  Two  Hens— The  silver  medal  t< 

James  Wilson,  Wester  Cowden,  Dalkeith.  Second — The  bronze  meda 
to  Lord  Kinnaird,  Rossie  Priory,  Inchture.  Highly  commended— 
Lord  Kinnaird,  Rossie  Priory,  Inchture. 

32.  Best  Turkey  Cock  and  Two  Hens,  any  other  breed — The  silver  medal  t 

Mrs  Fergusson  Blair.  Second — The  bronze  medal  to  Mrs  Fergussoi 
Blair. 

33.  Best  Gander  and  Two  Geese — The  silver  medal  to  Lord  Kinnairc 

Second — The  bronze  medal  to  Lord  Kinnaird.  Highly  commended— 
Mrs  Fergusson  Blair.    Commended— Mrs  Fergusson  Blair. 

Class  VI.— DAIRY  PRODUCE. 

Judge*— Charles  Matthew,  merchant,  Perth  ;  Francis  Richardson,  Edir 
v      burgh  ;  Charles  C.  Stuart,  merchant,  Perth.    Attending  Member- 
John  Maclean,  Procurator-Fiscal,  Perth. 
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Section 

1.  Best  Sample  of  Cured  Batter — L.5  to  the  Countess  of  Airlie,  Cortachy 

Castle,  Kirriemuir.  Second — L.3  to  Mis  Smith,  Blairmuckhole, 
Shotts.  Third — The  bronze  medal  to  Alexander  Aitkenhead,  New 
Farm,  East  Kilbride. 

2.  Best  Sample  of  Powdered  Butter — L.5  to  Mrs  Smith,  Blairmuckhole, 

Shotts.  Second — L.3  to  Alexander  Aitkenhead,  New  Farm,  East 
Kilbride.  Third — The  bronze  medal  to  Mrs  Walker,  Collairnie, 
Newburgh. 
a.  Best  Sample  of  Fresh  Butter— L.5  to  Mrs  Smith,  Blairmuckhole,  Shott*. 
Second— L.3  to  the  Earl  of  Mansfield,  K.T.,  Scone  Palace,  Pertli.  Third 
—The  bronze  medal  to  Donald  M'Farlane,  Balmuldy,  Bishopbrigtfs. 

4.  Best  Two  Sweet-Milk  Cheeses — L.5  to  John  Mackie,  Sarkshields,  Kirk- 

patrick  Fleming.  Second — L.3  to  David  Dunlop,  Middlecroft,  Strath- 
aven.  Third—- The  bronze  medal  to  John  Dunlop,  Whiteshawgate, 
Strathaven. 

5.  Best  Two  Skimmed-Milk  Cheeses — L.5  to  John  Cochrane,  Cleughearn, 

East  Kilbride.  Second — L.3  to  David  Dunlop,  Middlecroft,  Strath- 
aven. Third — The  bronze  medal  to  John  Dunlop,  Whiteshawgate, 
Strathaven. 

6.  Best  Two  English  Cheeses— L.5— iTo  entry. 

7.  Best  Two  Imitation  English  Cheeses — L.5  to  John  Dunlop,  Whiteshaw- 

gate, Strathaven.  Second — L.3  to  William  M'Adam,  Valleyfield, 
Kirkcudbright.  Third — The  bronze  medal  to  James  M'Adam,  Mid- 
kelton,  Casue-Douglas. 


Class  VIL— IMPLEMENTS  AND  MACHINES. 

John  Miller  of  Leithen,  Polmont,  Chairman. 

John  Gibson,  Woolmet,  Dalkeith,  Superintendent  of  Trial  Fields. 

Alexander  Slight,  Practical  Engineer. 

JUDGES. 

Sections  1  to  35— John  Curror,  Comiston,  Edinburgh  ;  James  W.  Hunter 
of  Thurston,  Dunbar ;  Robert  Patterson,  Offers,  Stirling. 

Sections  36  to  60— -Willam  Irving,  Engineer,  Perth;  James  Melvin,  Bon- 
nington,  Ratho ;  James  Stirling,  CjE.,  Edinburgh. 

Sections  61  to  7&— George  Bell,  Inchmichael,  Errol ;  Archibald  Paterson, 
Meadowfield,  Corstorphine ;  James  Sidey,  Pitcairnfield,  Perth. 

fcctkm 
1.  Best  Two-horse  Plough  for  general  purposes — L.2  to  James  Douglas  Allan, 

Culthill,  Dunkeld.     Second — The  bronze  medal  to  George  Ponton, 

Woolston,  Linlithgow.    Highly  commended^-Plough  belonging  to  R. 

Hornsby  &  SonsTQrantham,  for  lea  and  seed  furrow. 
.  *  Best  Trench  or  Deep-furrow  Plough— JU2  to  John  Gray  &  Co.,  Udding- 

ston,  Glasgow.    Second — The  bronze  medal  to  Richard  Hornsby  & 

Sons,  Grantham. 
*  Best  Subsoil  Plough  for  Two  Horses— L.2  to  James  Kirkwood,  Tranent. 

Second— The  bronze  medal  to  John  Gray  &  Co.,  Uddingston,  Glasgow. 
4.  Beet  Subsoil  Plough  for  Three  or  Four  Horses — L.3  to  James  Kirkwood, 

Tranent.    Second— The  bronze  medal  to  John  Gray  &  Co.,  Udding- 

ston,  Glasgow. 
5-  B^DoubleMould-board  Plough— L.2  to  Peter  M'Gregor  &  Sons,  Keith. 

Second— The  bronze  medal  to  Robert  Law,  Shettleston,  Glasgow. 
b-  Best  Bibbing  Plough— -L.2  to  David  Young,  Hassington,  Kelso.  Second— 
^      The  bronze  medal  to  James  Kirkwood,  Tranent. 
'•«*  Grubber  or  Cultivator— L.3  to  John  Gray.&  Co.,  Uddingston, 
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Glasgow.  Second — The  bronze  medal  to  Robert  Law,  Shettleston, 
Glasgow. 

8.  Best  Norwegian  Harrow — L.3  to  William  Kirkwood,  Duddingston  Mills, 

Portobello.  Second — The  bronze  medal  to  John  Inglis,  Craigour, 
Liberton. 

9.  Best  Pulverising  Land-roller — L.3  to  the  Trustees  of  W.  Croskill,  Beverley. 

Second — The  bronze  medal — No  entry, 

10.  Best  Consolidating  Land-roller — L.3  to  Robert  Wight,  Seton,  Longniddry. 

Second — The  bronze  medal  to  the  Trustees  of  W.  Croskill,  Beverley. 

11.  Best  Land-presser  for  preparing  Seed-bed  for  Grain — L.3  to  Smith  Brothers 

&  Co.,  fanning  Street,  Glasgow.  Second — The  bronze  medal  to  the 
Trustees  of  W.  Crosskill,  Beverley. 

12.  Best  Ribbing  Machine — L.2  to  James  Kirkwood,  Tranent.    Second — The 

bronze  medal — No  award. 

13.  Best  Harrows  for  Heavy  Land — L.2  to  John  Gray  &  Co.,  Uddingston, 

Glasgow.  Second — The  bronze  medal  to  George  Ponton,  Woolston, 
Linlithgow. 

14.  Best  Harrows  for  Light  Land — L.2  to  Robert  Law,  Shettleston,  Glasgow. 

Second — The  bronze  medal  to  John  Gray  &  Co.,  Uddingston,  Glas- 
gow. 

15.  Best  Harrows  for  covering  Grass  Seeds — L.2  to  John  Inglis,  Craigour, 

liberton.  Second — The  bronze  medal  to  E.  H.  Bentafl,  Heybndge, 
Maldon,  Essex. 

16.  Best  Common  Swing-trees  for  Two  Horses — L.1  to  William  Gray,  Cam- 

busnethan,  Wishaw.  Second — The  bronze  medal  to  David  Burns, 
Whitecross,  Linlithgow. 

17.  Best  Equalising  Swing-trees  for  more  than  Two  Horses — Ll.  to  William 

Gray,  Cambusnethan,  Wishaw.  Second — The  bronze  medal  to  William 
Gray,  Cambusnethan,  Wishaw. 

18.  Best  Broadcast  Sowing-machine  for  Grain — L.5  to  Thomas  Sherriff,  West 

Barns,  Dunbar.  Second — The  bronze  medal  to  Alexander  Dick,  Smithy 
Green,  Liberton.  The  Judges  recommended  a  silver  medal  to  James 
Moyes,  Balwearie  Mill,  Kirkcaldy. 

19.  Best  Drill  Sowing-Machine  for  Grain — L.5  to  Thomas  Sherriff,  West  Barns, 

Dunbar.  Second — The  bronze  medal  to  Thomas  Sherriff,  West  Barns, 
Dunbar. 

20.  Best  Sowing-Machine  for  Grass  Seeds — L.5  to  Kemp,  Murray,  &  Nicholson, 

Stirling.    Second — The  bronze  medal — No  award. 

21.  Best  Sowing-Machine  for  Turnips — L.3  to  Robert  Wight,  Seton,  Long- 

niddry.   Second — The  bronze  medal  to  Peter  M*Lellan,  Abernethy. 

22.  Best  Sowing-Machine  for  Turnips  with  Manure — L.5  to  Robert  and  John 

Reeves,  Bratton,  Westbury,  Wilts.  Second — The  bronze  medal  to 
Robert  Law,  Shettleston,  Glasgow. 

23.  Best  Dibbling  or  Drop  Sowing-Machine  with  Manure — The  Premium  of 

L.3 — No  entry. 
24*  Best  Sowing-Machine  for  Mangold — L.3  to  Charles  Hay,  Freelands,  Ratho. 
Second — The  bronze  medal  to  Peter  M*Lellan,  Abernethy. 

25.  Best  Sowing-Machine  for  Carrots — L.3  to  Thomas  Sherriff,  West  Barns, 

Dunbar.    Second — The  bronze  medal — No  entry. 

26.  Best  Three-Row  Sowing-Machine  for  Beans — L.2  to  Thomas  Sherriff, 

West  Barns,  Dunbar.  Second — The  bronze  medal  to  John  and  William 
Anderson,  Dunbar. 

27.  Best  One-row  Sowing-Machine  for  Beans — L.1  to  John  and  William 

Anderson,  Dunbar.    Second — The  bronze  medal — No  entry. 

28.  Best  Machine  for  Pulverising  Guano,  &c. — L.3  to  William  Kirkwood.  Dud- 

dingston Mills,  Portobello.  Second — The  bronze  medal  to  Thomas 
Sherriff,  West  Barns,  Dunbar. 
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29.  Best  Machine  for  Distributing  Guano— L.4  to  Robert  and  John  Reeves, 

Bratton,  Westbury,  Wilts.    Second — The  bronze  medal — No  award. 

30.  Best  Liquid-Manure  Distributing-Machine — L.3  to  the  Trustees  of  W. 

Crossfrill,  Beverley.    Second — The  bronze  medal — No  award. 

31.  Best  Horse-Hoe  for  Drilled  Grain  Crops — L.3  to  William  and  James 

Hunter,  Samuelston,  Haddington.     Second — The  bronze   medal   to 
Thomas  SherrifF,  West  Barns,  Dunbar. 

32.  Best  Horse-Hoe  for  Green  Crops — L.2  to  William  Millar,  Airntully, 

Stanley.     Second — The  bronze  medal  to  Robert  Law,  Shettleston, 
Glasgow. 

33.  Best  Machine  for  Singling  Turnips — L.3  to  Peter  M'Gregor  &  Sons,  Keith. 

Second — The  bronze  medal — No  entry. 
34  Best  Machine  for  Raising  Potatoes — L.3  to  Smith  Brothers  &  Co.,  Kinning 
Street,  Glasgow.    Second — The  bronze  medal — No  award. 

35.  Best  Scythe  for  General  Purposes — L.1  to  James  Smith,  Lawhill,  Auchter- 

arder.    Second — The  bronze  medal  to  James  Smith,  Lawhill,  Auchter- 
arder. 

36.  Best  Fanners  or  other  Machine  for  Winnowing  Grain — L.3  to  John 

Richardson,  Brunton  Place,  Carlisle.    Second — The  bronze  medal  to 
John  Richardson,  Brunton  Place,  Carlisle. 

37.  Best  Fanners  or  other  Machine  for  Cleaning  Grass  Seeds — L.3  to  John 

Richardson,  Brunton  Place,  Carlisle.    Second — The  bronze  medal  to 
John  Spence,  Craigkellv,  Burntisland. 

38.  Best  Weighing-Machine  for  Grain — L.2  to  Herriot  &  Co.,  115  Graeme 

Street,  Glasgow.    Second — The  bronze  medal  to  A.  &  W.  Smith  &  Co., 
Eghnton  Engine-Works,  Glasgow. 

39.  Best  Weighing-Machine,  indicating  from  1  lb.  to  2  tons — L.4  to  A.  &  W. 

Smith  &  Co.,  Eglinton  Engine-Works,  Glasgow.    Second — The  bronze 
medal  to  Herriot  &  Co.,  115  Graeme  Street,  Glasgow. 

40.  Best  Straw-Cutter  for  Hand-Labour — L.2  to  Picksley,  Sims,  &  Co.,  Leigh, 

Manchester.    Second — The  bronze  medal  to  Richmond  and  Chandler, 
Salford,  Manchester. 

41.  Best  Straw-Cutter  for  Power — L.3  to  Richmond  &  Chandler,  Salford,  Man- 

chester.   Second — The  bronze  medal  to  E.  Page  &  Co.,  Bedford. 

42.  Best  Turnip-Cutter  for  Cattle— L.2  to  E.  H.  Bentall,  Heybridge,  Maldon, 

Essex.    Second — The  bronze  medal  to  John  Wingate,  Alloa. 

43.  Best  Turnip-Cutter  for  Sheep— L.2  to  E.  H.  Bentall,  Heybridge,  Maldon, 

Essex.    Second — No  award. 

44.  Best  Turnip-Cutter  for  Sheep,  attachable  to  a  Cart — L.3  to  Thomas  SherrifF, 

West  Barns,  Dunbar.  Second — The  bronze  medal  to  James  Kirkwood, 
Tranent. 

45.  Best  Machine  for  Pulping  Turnips — L.3  to  Picksley,  Sims,  &  Co.,  Leigh, 

Manchester.    Second — The  bronze  medal  to  E.  H.  Bentall,  Heybridge, 
Maldon,  Essex. . 

46.  Best  Root-Washer— L.1  to  the  Trustees  of  W.  Crosskill,  Beverley.    Second 

—The  bronze  medal  to  Richmond  &  Chandler,   Salford,  Manches- 
ter. 

47.  Best  Linseed-Bruiser  for  Hand-Labour — L.2  to  E.  H.  Bentall,  Heybridge, 

Maldon,  Essex.    Second — The  bronze  medal  to  Richmond  &  Chandler, 
Salford,  Manchester. 

48.  Best  Oilcake-Bruiser  for  Hand-Labour — L.2  to  Richmond  &  Chandler, 

Salford,  Manchester.    Second — The  bronze  medal  to  E.  H.  Bentall, 
Heybridge,  Maldon,  Essex. 

49.  Best  drain-Grinder  or  Bruiser  for  Powers — L.5  to  Picksley,  Sims,  &  Co., 

Leigh,  Manchester.     Second  —  The   bronze  medal  to  Richmond  & 
Chandler,  Salford,  Manchester. 

50.  Best  Steaming  Apparatus  for  Food — L.5  to  A.  and  W.  Smith  &  Co.,  Eglin- 
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ton  Engine-Works,  Glasgow.  Second — The  bronze  medal  to  Smith 
Brothers  &  Co.,  Kitming  Street,  Glasgow. 

51.  Best  Feeding-Troughs  for  Byres — L.1  to  John  Robson,  47  Cook  Street, 

Glasgow.  Second — The  bronze  medal  to  Robert  Brown,  Fergnslie  Fire- 
Clay  Works,  Paisley. 

52.  Best  Feeding-TVoughs  for  Sheep--L.l  to  William  Eirkwood,  Duddingston 

Mills,  Portobello.  Second— -The  bronze  medal  to  John  Robson,  47  Cook 
Street,  Glasgow. 

53.  Best  Sheep-Fodder  Rack — L.2  to  William  Kirkwood,  Duddingston  Mills, 

Portobello.    Second — The  bronze  medal  to  James  Kirkwood,  Tranent. 

54.  Best  Churn  Worked  by  Hand — L.2  to  Robert  Tinkler,  Penrith.    Second — 

The  bronze  medal  to  Peter  M'Lellan,  Abernethy. 

55.  Best  Churn  Worked  by  Power — L.3  to  Robert  Tinkler,  Penrith.     Second 

— The  bronze  medal  to  James  Eastwood,  Blackburn,  Lancashire. 

56.  Best  Cheese-Press — L.1  to  Smith  Brothers  &  Co.,  Kimring  Street,  Glas- 

gow. Second — The  bronze  medal  to  A.  and  W.  Smith  &  Co.,  Eglinton 
Engine-Works,  Glasgow. 

57.  Best  General  Set  of  Dairy  Utensils— L.2  to  Philip  Hunter,  64  Nicolson 

Street,  Edinburgh.    Second — The  bronze  medal — No  entry, 

58.  Best  One-Horse  Cart,  with  Harness-Frame — L.4  to  Alexander  Scrimgeour, 

Methven,  Perth.  Second — The  bronze  medal  to  Robert  Young,  Auch- 
terarder. 

59.  Best  Harvest-Cart — L.4  to  John  and  William  Anderson,  Dunbar.    Second 

— The  bronze  medal  to  James  Williamson,  Camplebridge,  ThornhilL 

60.  Best  Light  Spring-Cart — L.2  to  the  Trustees  of  W.  Crossfcill,  Beverley. 

The  Judges  awarded  a  silver  medal  to  Pirrie  &  Anderson,  Perth,  for 
a  good  and  cheap  Dog-Cart,  though  not  of  a  class  to  compete  in 
this  section. 

61.  Best  Wheelbarrow — L.1  to  Alexander  Scrimgeour,  Methven,  Perth.    Se- 

cond— The  bronze  medal  to  William  Gray,  Cambusnethan,  Wishaw. 

62.  Best  Barrow  for  conveying  Cooked  FoocU-L.l  to  John  Wingate,  Alloa. 

Second — The  bronze  medal — No  award, 
€3.  Best  Fittings  for  Farm  Stables — L.2 — No  award.    Second — The  bronze 
medal — No  award, 

64.  Best  Farm  Harness — L.1  to  Hay  Downie,  Corstorphine,  Edinburgh.    Se- 

cond— The  bronze  medal — No  entry, 

65.  Best  Stack-Pillars,  with  Framework— L.2  to  William  D.  Young  .&  Co., 

Edinburgh  and  Glasgow.  Second — The  bronze  medal  to  Thomas  Perry 
&  Son,  9  Renfield  Street,  Glasgow. 

66.  Best  Field-Gate  constructed  entirely  of  Iron— L.1  to  William  D.  Young 

&  Co.,  Edinburgh  and  Glasgow.  Second — The  bronze  medal  to 
Thomas  Wight,  Perth. 

67.  Best  Field-Gate  not  constructed  entirely  of  Iron — L.1  to  Thomas  Gorrie, 

Perth.    Second — The  bronze  medal — No  award, 

68.  Best  Dunghill-Gate,  to  open  at  different  Elevations— L.1 — No  award. 

Second — The  bronze  medal — No  entry, 

69.  Best  Iron  Hurdles  for  Cattle-Fence— L.1  to  William  D.  Young  &  Co., 

Edinburgh  and  Glasgow.  Second — The  bronze  medal  to  Thomas 
Wight,  Perth. 

70.  Best  Iron  Netting  for  Sheep-Fence — L.1  to  Thomas  Wight,  Perth.    Second 

— The  bronze  medal  to  William  D.  Young  &  Co.,  Edinburgh  and 
Glasgow. 

71.  Best  Wooden  Hurdles  or  other  Fencing  for  Sheep — L.1 — No  entry, 

72.  Best  Pipe  or  Tile  Machine  for  Hand  or  Power — L.8  to  George  Fmlayson, 

Gighty  Burn,  Arbroath.  Second — The  bronze  medal  to  E.  Page  and 
Co-,  Bedford. 

73.  Best  Tiles  or  Pipes  for  Field  Drainage— L.2  to  Christie  &  Son,  Shore 
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Road,  Stirling.  Second — The  bronze  medal  to  Alexander  Meldrum, 
Seafield  Tile-Works,  St  Andrews. 

74.  Best  Glazed  Socketed  Pipes  for  Sewerage — L.3  to  John  Robson,  17  Cook 

Street,  Glasgow.  Second — The  bronze  medal  to  Robert  Brown,  Fer- 
guslie  Fire-Clay  Works,  Paisley.  Commended — The  Edinonstone  Coal 
Co.,  Dalkeith. 

75.  Best  Tools  for  Cutting  Field  Drains— L.1  to  Michael  Jack,  Peggy's  Mill, 

Cramond.    Second— The  bronze  medal — No  entry. 

76.  Best  Tools  for  Cutting  open  Drains  in  Hill  Pastures — L.1  to  Michael  Jack, 

Peggy's  Mill,  Cramond.    Second — The  bronze  me<lal — No  entry. 

77.  Best  General  Set  of  Hand  Implements  for  the  Farm — L.2  to  James  Dou- 

glas Allan,  Culthill,  DunkelcL  Second — The  bronze  medal  to  William 
Millar,  Airntully,  Stanley,  Perthshire. 

78.  Best  Gas  Apparatus  for  Country  and  Farm  Houses — L.5  to  J.  T.  B.  Porter 

&  Co,  Lincoln.  Second — Tne  bronze  medal  to  J.  T.  B.  Porter  &  Co, 
Lincoln. 

EXTRA  IMPLEMENTS,  MACHINES,  &c. 

The  Judges  highly  commended  the  following : — 

Hand-Rake,  belonging  to  John  Anderson,  Monifieth,  Dundee. 

Grass-Mowing  Machine,  belonging  to  W.  M.  Cranston,  58  King  William  Street, 
London. 

Combined  Reaping  and  Mowing  Machine,  belonging  to  Kemp,  Murray,  and 
Nicholson,  Stirling. 

India-Rubber  Belting  for  Thrashing  and  other  Machines,  belonging  to  the 
North  British  Kubbes  Company,  Edmbiirgh. 

Dry  Deodorising  Closets,  belonging  to  George  Smith  &  Co.,  64  Port  Dundas 
Road,  Glasgow. 

Horse  Stubble  or  Hay  Bake,  belonging  to  Mr  Wilson,  Errol. 

Collection  of  Vases,  Paving  Bricks,  Horse  Mangers,  Pig  Troughs,  and  Milk- 
Coolers,  belonging  to  John  Robson,  47  Cook  Street,  Glasgow. 

The following  were  commended: — 

Steam-Engine  for  Thrashing  purposes,  belonging  to  Bate,  Stewart,  &  Co., 

Perth. 
Reaping  Machine,  belonging  to  George  Bell,  Inchmichael,  Errol. 
Combined  Reaping  and  Mowing  Machine  for  two  Horses,  belonging  to  J.  and 

J.  Gillespie,  Kingsbarns,  St  Andrews. 
Corn  Meter,  belonging  to  Thomas  Gorrie,  Perth. 

Horee  Rake  for  Hay  or  Stubble,  belonging  to  James  Kirkwood,  Tranent. 
Afgand  Furnace  Bars,  belonging  to  William  Lincoln,  77  John  Street,  Glasgow, 
jwght  and  Left  Hand  Plough,  belonging  to  Thomas  M'Cririck,  Cumnock. 
Turnip  Lifter,  belonging  to  David  Martin,  New  Scone,  Perth. 
Border  Dipping-Tubs,  belonging  to  Joseph  Rawdin,  Jedburgh. 
°*t  and  Bean  Bruiser  for  Power,  belonging  to  Smith  Brothers  &  Co.,  Kinning 
p       Street,  Glasgow. 

;Kye-Grass  Sieve,  belonging  to  Thomas  Wight,  Perth. 
1  wo  Garden  Seats,  belonging  to  John  T.  Alexander,  Carnoustie. 
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An  Address  delivered  at  the  Perth-  Show  of  the  Highland 
*  and  Agricultural  Society,  1861. 

By  Thomas  Anderson,  M.D.,  F.  R.  S.  E.,  Chemist  to  the  Society. 

There  is  no  point  in  regard  to  which  opinions  have  undergone 
a  more  complete  change  than  in  all  that  relates  to  the  application 
of  experiment  to  the  elucidation  of  agriculture.  The  time  is  not 
long  gone  by  when  to  call  a  man  an  experimental  farmer  was  the 
reverse  of  complimentary.  Persons  so  described  were  looked  upon, 
even  by  the  best  informed  and  most  intelligent  farmers,  as  theorists 
who  indulged  in  vague  and  uncertain  speculations,  altogether  dis- 
tinct from  and  often  diametrically  opposed  to,  the  well-determined 
facts  which  practice  taught,  and  more  likely  to  mislead  than  direct 
While,  at  the  present  moment,  those  who  engage  most  actively  in 
the  prosecution  of  agricultural  experiments  are  the  very  men  whose 
opinions,  on  purely  practical  points,  are  most  highly  valued,  and  in 
devoting  time  and  labour  to  such  inquiries,  they  are  justly  considered 
to  confer  a  benefit  on  agriculture. 

It  is  not  difficult  to  trace  the  cause  of  this  change,  for  when  the 
past  progress  of  agriculture  is  studied,  it  is  impossible  to  avoid  see- 
ing that  the  old  as  well  as  the  new  opinions  are  equally  well  found- 
ed. The  old  experimenters  were  really  blind  guides,  because  they 
had  no  definite  principles  to  direct  them.  They  tried  experiments 
at  random,  and  used  this  or  that  substance,  not  because  there  was 
any  good  reason  to  suppose  that  it  was  capable  of  giving  beneficial 
results,  but  merely  on  the  chance  of  something  of  interest  or  im- 
portance turning  up.  They  went  to  work  empirically ;  and  though 
m  this  method  it  is  quite  possible  to  obtain  knowledge,  as  in  fact  a 
far  from  inconsiderable  part  of  all  human  knowledge  has  been  so 
acquired,  still  it  is  done  with  a  vast  expenditure  of  labour,  and  the 
results  of  a  single  observer  are  of  little  value.  And  this  is  taking 
the  most  favourable  view  of  the  case.  It  was  far  worse  if  the  ob- 
server, in  place  of  patiently  accumulating  empirical  facts,  happened 
to  be  fired  with  an  idea — for  he  then  disregarded  observation — and, 
dashing  boldly  on  in  pursuit  of  it,  he  ended  by  floundering  in  the 
slough  of  error,  when  he  ought  to  have  been  slowly  wending  his 
way  over  the  stepping-stones  of  truth.  The  great  want  of  the  old 
experimenter  was  guiding  principles,  which  in  his  time  did  not 
exist,  and  therein  lay  the  cause  of  the  discredit  into  which  he  fell ; 
while  the  modern  experimenter  is  directed  in  the  right  path  by  well- 
defined  and  definite  principles,  founded  on  a  careful  and  minute 
study  of  known  facts,  by  an  inquiry  into  the  causes  on  which  they 
depend,  and  by  passing  from  the  known  to  the  unknown  by  slow * 
and  cautious  steps,  and  never  advancing  except  where  a  sure  and 
certain  footing  can  be  obtained.  The  truth  is,  that  the  progress  of 
the  experimental  sciences  has  affected  the  progress  of  the  practical 
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arts,  among  which  agriculture  is  included  for  a  much  longer  time 
and  to  a  much  greater  extent  than  is  usually  supposed,  has  gradually 
changed  the  character  of  arts  on  which  its  influence  has  scarcely 
been  observed  or  suspected,  and  produced  a  more  thoughtful  and 
philosophical  spirit  among  the  general  population.     And  this  is  the 
real  cause  of  that  change  of  opinion  which  has  taken  place  regard- 
ing the  value  of  agricultural  experiments,  which  is  so  obvious 
even  to  the  least  observant  eye.      Agriculture,  within  the  last 
twenty  years,  has  begun  to  take  on   a  scientific  form;    it  has 
imported  into  it  knowledge  derived  from  other  sources,  and  whe- 
ther he  be  acquainted  with  science  or  not,  every  one  now  engag- 
ing in  agricultural  pursuits  ought  to  know  that  he  is  handling 
a  scientific  art ;  and  the  more  clearly  and  distinctly  this  change 
and  its  inevitable    consequences   are   recognised,  and  the  more 
quickly  the  practical  farmer  accommodates  himself  to  it,  the  more 
rapid  will  be  the  future  progress  of  agriculture.     That  there  is 
a  keen  desire  to  do  this  is  very  obvious  to  every  one  who  looks 
at  what  has  recently  been  done,  and  it  must  be  admitted  the 
farmer  has  shown  a  remarkable  elasticity  in  suiting  himself  to  the 
altered  position  of  his  art,  and  has  given  a  practical  refutation  of 
the  popular  opinion,  which  pictures  him  as  a  man  obstinately  wed- 
ded to  old  ideas,  slow  to  move,  of  retrospective  rather  than  prospec- 
tive tendencies,  and  more  ready  to  till  his  fields  as  his  father  did 
before  him,  than  to  adopt  any  novelty.     I  am  far  from  asserting 
that  there  may  not  be  individuals  to  whom  this  description  still 
applies,  but  it  is  certainly  very  far  from  correct  as  regards  the  best 
farmers.    They  readily,  sometimes  perhaps  too  readily,  adopt  every 
new  suggestion,  are  always  prepared  to  unite  in  the  prosecution  of 
experiments,  anxiously  and  carefully  canvass  the  mode  in  which 
they  ought  to  be  conducted,  criticise  the  results,  and  endeavour  to 
trace  the  causes  of  the  discrepancies  which  may  be  encountered,  so 
as  to  make  them  the  starting  point  for  new  experiments.  And  they 
are  encouraged  and  assisted  in  this  course  by  the  different  agricul- 
tural societies,  which  have  done  their  best  to  foster  the  spirit  of  in- 
quiry ;  and  our  own  Society  has  taken  a  prominent  part  in  this 
respect  by  the  judicious  system  of  prizes  it  offers,  and  its  Transac- 
tions contain  the  result  of  an  immense  mass  of  field  experiments, 
which  sufficiently  indicate  the  zeal,  perseverance,  and  energy  of 
its  members. 

Watching,  ad  I  must  necessarily  do,  the  progress  of  scientific 
agriculture  with  a  somewhat  careful  eye,  I  am  naturally  led  to 
study  the  results  of  the  experiments  made  in  different  parts  of  the 
country,  and  to  compare  and  contrast  them  with  each  other ;  and, 
in  doing  so,  points  are  constantly  suggesting  themselves  which 
merit  the  attention  of  experimenters,  and,  if  kept  in  view,  might 
facilitate  experiments,  render  them  more  valuable,  and  enable  better 
and  more  useful  results  to  be  obtained  with  a  less  expenditure  o€ 
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labour,  both  by  determining  what  has  been  well  ascertained  and 
by  directing  attention  to  those  points  not  thoroughly  studied,  bat 
which  deserve  to,  and  might  easily,  be  more  minutely  investigated. 

My  object  on  the  present  occasion  is  to  discuss  some  of  these 
matters,  and  more  especially  to  consider  the  mode  in  which  experi- 
ments ought  to  be  conducted,  and  the  precautions  which  most  be 
taken  if  they  are  to  be  successful  and  trustworthy.  I  am  well 
aware  that  within  the  limits  of  an  address  like  the  present  it  is  im- 
possible to  do  full  justice  to  a  subject  so  multifarious,  and  embracing 
so  large  a  mass  of  details.  My  original  intention  was  to  have  exam- 
ined and  discussed  the  various  experiments  already  made,  to  compare 
them  with  one  another,  and  to  ascertain  the  general  results  to  which 
they  lead.  But  it  soon  became  obvious  that  this  course  must  be 
abandoned,  not  merely  on  account  of  its  extent  and  difficulty,  but 
still  more  because  it  was  impossible  to  avoid  numerical  details, 
which  are  unsuited  to  an  address,  are  tedious,  unattractive,  and 
confusing,  and  only  to  be  understood  when  quietly  studied.  To 
me,  however,  the  inquiry,  though  in  many  respects  less  satisfactory 
than  I  could  have  wished,  was  very  instructive,  for  it  showed  me 
that  the  number  of  experiments  in  which  all  the  data  necessary  for 
arriving  at  a  trustworthy  result  had  been  determined,  was  fewer 
than  might  be  supposed,  and  that  in  many  cases  the  experimenters 
had  not  oeen  fully  alive  to  all  the  minutiae  which  go  to  the  per- 
formance of  a  really  pood  experiment,  and  justified  my  intention 
to  discuss  the  subject  in  its  general  bearings,  and  to  restrict  myself 
very  much  to  pointing  out  the  requisites  of  a  successful  experiment, 
and  some  of  those  points  which  may  be  studied  in  the  field  with 
advantage  to  scientific  and  practical  agriculture. 

While  I  have  stated  that  a  large  number  of  the  experiments  hitherto 
made  are  defective,  the  force  of  this  observation  must  not  be  misun- 
derstood. The  defects  in  question  are  due  in  great  part  to  the  pro- 
(jress  of  agriculture,  for  many  of  the  earlier  experiments  were  excel- 
ent  at  the  time  they  were  made,  and  embraced  all  that  was  then 
necessary;  but  the  increase  of  our  knowledge  has  shown  the  import- 
ance of  many  points  which  formerly  appeared  of  little  moment,  and 
such  experiments  require  repetition,  not  because  they  are  erroneous, 
but  because  something  requires  to  be  added  to  them.  And  in  this 
respect  agriculture  fares  exactly  as  other  branches  of  human  know- 
ledge ;  for  when  we  come  to  look  at  the  history  of  any  art  or  science, 
we  are  astonished  to  find  how  much  requires  to  be  undone,  and  done 
over  again  often  more  than  once.  The  fact  is,  a  great  part  of  the 
experiments  we  make  bear  to  the  science  they  are  meant  to  extend 
somewhat  the  same  relation  that  the  scaffolding  does  to  the  building 
it  is  used  in  constructing,  and  which  is  destined  to  disappear  when 
the  edifice  is  complete.  In  raising  the  great  structure  of  human 
knowledge  the  majority  of  the  workmen  are  engaged  on  the  scaffold- 
ing or  the  foundation,  which  is  hidden  underground ;  few  are  occu- 
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pied  in  rearing  the  building  itself,  fewer  still  are  destined  to  add  to 
it  a  tower  or  pinnacle  which  attracts  the  eye ;  and  rarest  of  all  is 
the  case  of  him  who  has  the  genius  or  the  good  fortune  to  unite 
two  separate  portions  into  one  great  harmonious  whole. 

In  agriculture  we  are  now  just  laying  the  foundation,  in  some 
parts  only  preparing  the  ground ;  and,  beyond  a  doubt,  many  of 
the  experiments  now  made  are  destined  to  disappear  and  be  replaced 
by  others,  but  they  are  not  on  that  account  the  less  necessary,  nor 
is  the  merit  of  those  who  make  them  the  less.  But  just  as  we 
know  that  the  skilful  architect  will  obtain  equal  strength  with  a 
smaller  expenditure  of  material,  so  in  experiments  it  is  possible  to 
economise  labour,  and  thus  to  arrive  more  rapidly  at  the  wished-for 
end. 

Now,  the  object  of  all  agricultural  experiments  is  a  practical 
and  economical  one      It  is  that  of  increasing  by  artificial  means 
the  productive  capacity  of  the  soil    But  this  result  may  be  arrived 
at  either  directly  by  the  study  of  a  particular  case,  or  indirectly  by 
establishing  general  principles.     The  former  method  is  limited  in 
its  application,  the  latter  is  more  extended  and  capable  of  being 
applied  under  a  variety  of  circumstances,  and  has,  consequently,  a 
higher  value.     But  while  this  is  a  position  which  will  unquestion- 
ably meet  with  the  concurrence  of  every  one  who  studies  the  sub- 
ject, it  will  generally  and  naturally  be  found  that,  when  a  farmer 
undertakes  experiments,  he  will  prefer  the  former  course,  because 
his  object  will  in  most  instances  be  a  personal  one.     He  seeks  to 
ascertain  how  he  can  most  economically  and  profitably  cultivate 
his  own  farm,  and  the  general  question,  so  far  as  it  relates  to  culti- 
vation generally,  has  for  him  only  a  secondary  importance     Thus, 
for  example,  if  he  has  resolved  to  contrast  with  one  another  the 
action  of  two  manures — such  as  Peruvian  guano  and  superphos- 
phate— it  is  enough  for  his  purpose  to  find  that  one  of  them,  say 
Peruvian  guano,  has  been  more  profitable  on  his  soil,  and  here,  so 
far  as  he  is  concerned,  the  matter  may  be  said  to  terminate.    But 
if  he  is  an  observant  individual,  he  finds  that  many  other  points 
are  worthy  of  consideration.     His  neighbour  perhaps  has  obtained 
a  diametrically  opposite  result,  and  he  is  led  to  inquire  into  the 
cause  of  this  discrepancy,  when  it  probably  turns  out  that  his 
neighbour  cultivates  a  light  and  he  a  stiff  soil ;  and  he  sees  that, 
provided  the  special  conditions  of  the  experiments  be  attended  to, 
they  acquire  a  wider  significance,  and  may  be  made  important  to 
the  general  agricultural  community.     The  further  he  goes  the 
more  distinctly  does  he  become  convinced  of  the  fact  that  his  re- 
sults have  only  a  relative  significance,  but  that  they  may  be  made 
of  general  importance  by  attending  to  the  varying  conditions  under 
which  they  are  obtained.     Advancing  still  further,  he  comes  to  in- 
quire into  the  particular  substances  to  which  Peruvian  guano  and 
superphosphate  owe  their  actions;  and,  finding  that  the  former 
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contains  a  large  quantity  of  ammonia,  and  the  latter  chiefly  phos- 
phoric acid,  he  is  led  to  generalise,  and  to  assert  (whether  correctly 
or  not,  does  not  for  the  moment  signify)  that  ammonia  is  adapted 
to  some  soils  and  phosphoric  acid  to  others. 

In  the  great  majority  of  instances  the  farmer  stops  far  short  of 
this,  and  is  content  to  compare  with  one  another  the  manures  made 
by  different  manufacturers,  for  the  view  of  ascertaining  which  is 
best  fitted  for  his  purpose.  Now  there  is  no  doubt  that,  at  first 
sight,  this  course  has  considerable  practical  advantages ;  but  it  has 
also  many  great  disadvantages,  and  one  of  the  greatest  and  most 
important  of  these  is  that  such  experiments  are  apt  to  become 
advertisements  to  rival  manure  manufacturers.  Observe  what 
actually  occurs.  A  farmer  compares  the  manures  of  three  different 
makers,  whom  we  shall  call' A.  B.  and  C,  and  finds  that  A/s  gives 
by  far  the  best  result.  Forthwith  Mr  A  prints  the  results  of  these 
experiments  on  a  sheet,  in  which  the  excellent  effects  of  his  manure 
are  set  forth  in  large  and  conspicuous  type,  which  attracts  the  eye, 
and  circulates  it  among  his  customers.  Mr  B.,  perceiving  this, 
carefully  scrutinises  the  agricultural  periodicals,  where  he  soon 
finds  a  set  of  experiments  in  which  his  manures  gave  a  very  large 
crop,  while  Mr  A's  and  Mr  C.'s  stand  in  a  very  inferior  position, 
which  he  sends  to  his  customers  ;  while  Mr  C.  of  course  adopts  the 
same  plan,  and  selects  a  set  of  experiments  which  suit  his  purpose. 
Now  here  is  a  case  in  which  experiments  are  positively  injurious. 
No  doubt  the  results  are  all  equally  correct,  but  of  what  real  use 
are  any  of  them,  unless  the  conditions  under  which  the  results 
were  got  are  properly  understood? 

If  now  the  subject  be  further  prosecuted  and  the  exact  nature  of 
the  three  manures  be  inquired  into,  it  will  probably  be  found  that 
they  are  all  nearly  identical  in  composition,  and  are  made  from  the 
same  raw  materials;  the  fact  being  that,  by  whatever  high-sounding 
name  they  may  be  described,  most  manufactured  manures  are  essen- 
tially superphosphates,  made  from  bones,  bone-ash,  coprolites,  sul- 
phate of  ammonia,  and  in  some  few  instances  a  salt  of  potash. 
Excluding  the  latter,  therefore,  which  is  seldom  employed,  all 
manufactured  manures  may  be  said  to  consist  of  phosphates  ren- 
dered soluble  by  acids,  and  of  ammonia,  and  the  particular  sources 
from  which  these  substances  are  derived  are  of  less  moment  than 
Plight  be  at  first  sight  supposed.  If  now,  instead  of  taking  the 
manures  of  different  makers,  their  chemical  composition  only  be 
attended  to,  it  is  obvious  that  the  conclusions  drawn  from  them 
would  be  of  much  greater  importance;  for  should  it  be  found  that 
the  effects  obtained  were  due  to  some  particular  element,  or  to 
the  admixture  of  several  in  particular  proportions,  and  the  condi- 
tions under  which  these  substances  acted  most  favourably  were 
properly  ascertained,  each  individual  would  be  able  to  draw  his 
own  conclusions,  without  the  risk  of  being  misled  by  the  chance 
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of  the  advertisement  of  this  or  that  manufacturer  falling  into  his 
handa  The  more  minutely  these  and  the  other  considerations  to 
which  they  lead  are  weighed,  the  more  firmly  shall  we  be  convinced 
that  though  involving  a  certain  amount  of  delay,  the  establishment 
of  principles  is  the  most  important  aim  of  experiment ;  but  as  from 
the  very  nature  of  agricultural  investigations  a  mass  of  facts  must 
be  accumulated  before  conclusions  ean  be  drawn,  the  best  course 
is  to  make  them  in  such  a  manner  that  they  may  in  the  mean  time 
be  individually  useful,  while  they  are  also  contributions  to  that 
more  extended  and  general  information  which  is  so  important. 

Whatever  method  the  agricultural  experimenter  may  resolve  to 
adopt,  there  are  a  variety  of  matters  to  which  it  is  necessary  for 
him  to  attend  if  he  wishes  his  results  to  be  valuable ;  and  these  we 
shall  endeavour  to  discuss  as  minutely  as  possible. 

In  the  first  place,  then,  it  is  of  paramount  importance  that  the 
experimenter  should  have  a  definite  object  in  view.     He  should  set 
out  by  carefully  considering  the  nature  of  the  facts  he  wishes  to 
establish,  and  examining  the  literature  of  agriculture  in  order  to 
ascertain  whether  similar  experiments  have  been  made  before. 
It  By  no  means  follows  that,  even  should  this  be  the  case,  it  is 
unnecessary  to  repeat  them,  because,  from  the  varying  conditions 
of  soil,  season,  and  the  like,  the  same  experiment  should  in  all 
cases  be  repeated  several  times.     If  he  finds  any  previous  results 
they  should  be  carefully  studied,  and  should  they  show  any  dis- 
crepancies the  cause  ought  to  be  inquired  into;  and  in  those  which 
he  is  about  to  make,  he  should  endeavour  as  far  as  practicable  to 
arrange  the  conditions  so  as  to  eliminate  their  source.     In  in  any 
cases,  of  course,  it  may  not  be  possible  to  do  this,  but  wherever  it 
is,  the  advantages   are  sufficiently  obvious,  for  it  saves   labour,  . 
prevents  the  unnecessary  repetition  of  experiments,  and  enables 
those  who  are  willing  to  work  to  devote  themselves  to  other  matters 
of  interest. 

Having  settled  all  these  points,  it  is  of  the  utmost  importance 
that  the  experimenter  should  not  undertake  too  much.     He  should 
hear  in  mind  that  the  most  essential  part  of  his  experiments,  and 
that  which  more  perhaps  than  any  other  requires  his  personal 
superintendence — namely,  the  weighing  of  the  crop — must  take 
place  at  harvest-time,  when  he  himself  and  his  men  are  all  most 
busily  occupied,  and  when  it  is  difficult  to  find  hands  to  do  what 
is  alwolutely  required.    It  should  never  be  forgotten  that  what  can 
be  done  without  much  trouble  at  spring-time  is  not  so  easily  accom- 
plished^ autumn ;  and  the  risk  is  that,  if  too  much  be  undertaken, 
the  weighings  are  slurred  over,  and  the  experiments  become  value- 
less, or,  what  is  worse,  misleading.     The  most  common  error  is 
undoubtedly  that  of  beginning  more  experiments  than  can  be 
satisfactorily  brought  to  a  termination.     The  exj>erimenter  sees 
ti>*t  there  is  scarcely  a  branch  of  agriculture  in  which  there  is  not 
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abundant  room  for  work,  and,  feeling  interest  in  several  points; 
he  seeks  to  arrange  his  experiments  so  as  to  include  as  many  as 
possible,  and  he  either  breaks  down  or  renders  his  results  indefinite 
and  unsatisfactory.  He  may  rest  assured  that  one  food  experi- 
ment is  worth  a  hundred  indifferent  ones,  and  that  it  is  best  in 
every  way  for  him  to  concentrate  his  energies  on  a  limited  field, 
and  to  endeavour  to  vary  his  experiments  within  a  narrow  circle, 
in  such  a  manner  as  to  give  precision  to  his  results  and  eliminate 
all  the  sources  of  error.  It  is  in  this  way  that  his  labours  are 
most  likely  to  become  permanent  contributions  to  agricultural 
science ;  and  his  name  will  be  remembered  as  that  of  one  who  has 
promoted  his  art,  when  those  who  have  been  more  discursive  in 
their  efforts  will  be  forgotten. 

The  next  point  to  be  considered  is  that  of  determining  the  field 
on  which  the  experiments  are  to  be  made ;  and  this  is  a  matter 
affording  much  scope  for  care  and  attention.  In  the  first  place,  it 
is  not  advisable  that  the  land  should  have  been  in  the  highest  state 
of  cultivation,  nor  should  it  have  received  any  large  and  unusual 
manuring,  because  in  the  former  case  the  differences  in  the  effect 
of  the  substances  applied  are  less  conspicuously  brought  out,  and,  in 
the  latter,  the  unexhausted  manure  of  the  former  application  may  in* 
terfere  to  a  greater  or  less  extent  with  the  results.  Care  should  also 
be  taken  to  insure  uniformity  of  soil  and  treatment  of  every  part  of 
the  field ;  and  there  is  no  point  which  merits  greater  attention,  for 
the  absence  of  proper  precautions  to  attain  it  is  one  of  the  most 
fertile  sources  of  fallacious  experiments.  No  one  who  has  not 
learned  from  practical  experience  can  have  any  idea  of  how  difficult 
it  is  to  find  even  three  or  four  acres  of  soil  of  absolutely  uniform 
characters  or  composition,  and  yet  experimenters  often  omit  to 
adopt  any  means  of  ascertaining  the  limits  within  which  the  crop 
produced  on  any  soil  varies.  The  only  mode  commonly  adopted  id 
to  make  the  experiments  in  duplicate;  but  this,  though  a  precaution 
which  ought  never  to  be  omitted  for  other  reasons,  is  not  all  that  is 
requisite.  The  fact  is  that,  to  get  really  good  results,  the  spaces 
on  which  experiments  are  to  be  made  should  be  fixed  the  year 
before,  and  the  ordinary  crop  of  the  rotation  being  grown  in  the 
usual  manner  over  the  entire  field,  the  quantities  produced  on  each 
of  these  plots  should  be  separately  weighed,  and  thus  the  limits  of 
the  natural  variation  determined.  Strictly  speaking,  this  should 
be  done  for  more  than  one  year,  because  different  seasons  produce 
different  effects.  Thus,  for  example,  during  a  dry  season  the  crop 
over  a  whole  field  may  be  quite  uniform,  but  during  a  moist  year, 
from  one  part  of  the  field  lying  lower  or  on  a  more  retentive  sub- 
soil than  the  other,  a  difference  may  be  developed.  And  hence,  if 
the  most  perfect  results  are  aimed  at,  it  is  requisite  to  ascertain  the 
effect  which  special  states  of  weather  have  in  developing  what  may 
be  called  the  latent  peculiarities  of  different  portions  of  the  field. 
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It  is  scarcely  to  be  expected  that  the  experimenter  should  in 
general  be  in  a  condition  to  do  all  this,  and  to  provide  so  long 
beforehand  for  the  experiments  he  is  about  to  make,  but  some 
attempt  should  undoubtedly  be  made  to  avoid  the  most  conspicuous 
sources  of  inequality.  He  should  at  all  events  select  a  portion  of 
a  field  known  to  yield  a  tolerably  uniform  crop,  which  has  a 
soil  of  uniform  texture,  resting  throughout  on  the  same  kind  of 
subsoil,  and  should  avoid  one  of  whose  general  productive  capabi- 
lities he  is  ignorant  He  should  bear  in  mind,  however,  that  mere 
ocular  inspection  of  a  crop  is  a  very  fallacious  guide  as  to  its 
uniformity.  Indeed,  every  practical  farmer  knows  how  easily  he  is 
thus  misled,  and  how  constantly  it  happens  that  crops  which  are 
estimated  as  nearly  the  same  differ  very  widely  when  brought  to 
the  test  of  weight ;  and  the  reason  is,  that  the  eye  judges  by  the 
general  appearance  of  the  crop,  and  not  by  the  portion  of  it 
which  is  valuable.  In  illustration  of  this,  reference  may  be  made 
to  the  familiar  fact  that  the  luxuriant  growth  of  the  leaves  of  the 
turnip  does  not  always  prove  that  there  is  a  proportionate  develop- 
ment of  bulb,  although  it  may  very  often  do  so ;  and  many  similar 
instances  will  immediately  occur  to  any  one  who  considers  the 
matter. 

Whatever  method  of  determining  the  uniformity  of  the  soil  is 
adopted,  all  experiments  should  be  made  in  duplicate;  and  this  is 
just  as  necessary  where  the  absolute  uniformity  of  the  soil  has  been 
well  ascertained  as  where  it  has  not,  because  the  same  manure 
tried  on  two  separate  plots  of  the  most  uniform  soil  does  not 
always  produce  the  same  result;  and  instances  may  be  found  in 
which  most  startling  differences  have  been  observed.  Thus,  for  ex- 
ample, Mr  Main  of  Whitehill,  the  accuracy  of  whose  experiments  is 
well  known,  applied  a  mixture  of  various  manures  to  the  green- 
globe  turnip,  in  three  different  proportions,  and  obtained  the  follow- 
ing results: — 

Bulbs.  Tops. 

1532  lb.  of  mixture  gave  21  tons  10  cwt.  6  tons  24  cwt. 

1732  „  19    „     10    „  5    „     10    „ 

1932  „  22    „  6     „     2J    „ 

The  smallest  quantity  of  manure  in  this  case  giving  a  produce 
almost  exactly  equal  to  the  highest.  Many  similar  instances  of 
differences  quite  as  large  as  these  might  be  quoted,  the  cause  of 
which  the  experiments  themselves  afford  no  means  of  explaining, 
Although  it  is  reasonable  to  suppose  that  they  may,  in  many  in- 
stances, be  due  to  fundamental  differences  of  soil  which  have  not 
been  properly  ascertained, 

The  plots  on  which  the  different  manures  are  applied  should  be 
so  arranged  that  the  duplicates  may  be  as  far  apart  as  possible, 
and  if  any  differences  are  to  be  observed  in  the  soil  or  exposure 
of  the  field,  they  should  be  placed  so  as  to  have  one  on  task 
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part  Thus,  if  the  ground  has  a  considerable  slope,  one  plot  of 
each  manure  should  be  on  the  upper  part,  and  the  other  on  the 
lower,  and  such  similar  precautions  should  be  taken  as  circumstances 
may  dictate.  These  matters  may  in  many  respects  appear  very 
trifling,  but  they  are  of  the  very  highest  importance  in  practice, 
and  not  unfrequently  make  the  difference  between  a  valuable  and 
a  worthless  experiment. 

The  size  of  the  plots  on  which  the  experiments  are  to  be  made 
is  also  a  matter  involving  many  important  considerations.    It  is 
usually  maintained  that  the  larger  they  are  the  better,  and  there  is 
no  question  about  the  advantage  of  making  experiments  on  a,con- 
siderable  scale,  but  I  have  no  hesitation  in  stating  that  this  may  be 
carried  too  far.     It  is  obvious  that  when  the  plots  are  of  consider- 
able size  the  risk  of  errors  arising  from  inequality  in  the  charac- 
ters of  the  soil  is,  to  a  certain  extent  diminished;  but  this  again  is 
counterbalanced  by  the  consideration  that  we  proportionately  r&< 
duce  the  number  of  experiments  made,  because  there  are  many 
persons  who  might  be  inclined  to  devote  an  acre  or  two  to  a  series 
of  experiments  who  would  grudge  the  extra  space,  trouble,  and 
expense  which  would  be  entailed  if  each  plot  were  to  be  of  that 
extent.   The  fact  is,  that  the  size  of  the  spaces  may  be  very  modern 
ate,  provided  the  experimenter  is  careful  and  the  soil  has  been 
proved  to  be  of  uniform  quality,  and  thus  preliminary  experiments 
extending  over  a  year  or  two,  made  with  the  express  intention 
of  establishing  this  point,  may,  in  the  long-run,  be  the  source 
of  material   economy.      Where   the  plots   are   small,   the  chief 
direction  in  which  risk  of  error  is  to  be  encountered  lies  in  the 
necessity  for   more    careful    measurement,    and    in    the   chance 
of  the   manures    being    mixed   at   the   edges   of  the   adjoining 
spaces,  or  the  roots  of  the  crop   passing  over  and  taking  ad- 
vantage of  the  manure   not   intended  for  them.     These   sources 
of  error  must  exist  in  all  experiments,  but  where  the  breadth 
of  land  in  which  they  are  made  is  considerable,  they  are  so  minute 
as  to  be  quite  insignificant,  although  where  the  plots  are  small  they 
become  of  serious  magnitude.     They  may,  however,  be  altogether 
avoided,  provided  care  be  taken  not  to  place  the  spaces  in  immedi- 
ate contact  with  one  another,  but  to  have  a  narrow  strip  of  un- 
manured  land  between  each.    If  this  precaution  be  observed,  there 
is  no  reason  why  very  moderate-sized  plots  should  not  be  employed ; 
and  it  is  perfectly  possible  that  the  results  obtained,  with  proper  care, 
from  a  sixteenth  of  an  acre,  might  greatly  exceed  in  accuracy  and 
value  those  from  a  whole  acre  in  which  these  minute  points  have 
not  been  attended  to.     Whatever  quantity  of  land  be  given  to  each 
plot,  it  is  of  the  utmost  importance  that  the  entire  produce  obtained 
from  it  should  be  weighed.     It  is  not  an  uncommon  practice  for 
experimenters,  after  taking  considerable  plots,  to  weigh  the  crop 
-obtained  from  a  part  of  them  only.     Thu$,  for  example,  if  the  ex- 
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periment  is  on  turnips,  many  persons  are  content  to  measure  off  a 
certain  length  of  drill  in  each  case,  and  weigh  the  produce  of  it 
only;  but  it  should  never  be  forgotten  that,  when  this  is  done, 
whatever  may  be  the  breadth  of  land  manured,  the  experiment  is 
made  only  on  that  portion  of  which  the  crop  was  weighed.  It  is 
very  difficult  to  fix  definitely  the  size  of  the  plots  which  should 
generally  be  adopted,  and  many  circumstances  must  necessarily 
influence  the  experimenter  in  his  choice.  From  a  quarter  of  an 
acre  to  an  acre  may,  however,  be  mentioned  as  convenient  quanti- 
ties, although  there  is  no  reason  to  doubt  that  an  eighth  or  even  a 
sixteenth  of  an  acre  may  be  employed,  provided  the  precautions 
already  mentioned  be  attended  to ;  but  in  that  case  the  experi- 
menter will  bear  in  mind  the  necessity  for  the  greatest  possible  care. 
Supposing  the  size  of  plots  to  have  been  determined,  the  land  is 
then  to  be  carefully  measured  out,  and  marked  with  large,  distinct, 
and  permanent  pins  fixed  in  the  corners  of  each  plot,  enough  being 
measured  to  give  two  spaces  for  each  manure,  and  two  without  any 
application,  for  comparison.  The  latter  should  never  be  omitted, 
as  indeed  must  be  sufficiently  obvious ;  but  it  is  particularly  neces- 
sary to  refer  to  this,  because,  strange  as  it  may  seem,  a  considerable 
number  of  experiments,  otherwise  well  performed,  could  be  pointed 
out,  which  are  rendered  almost  valueless  by  the  omission  of  this 
most  important  datum. 

This  being  accomplished,  the  manures  ought  next  to  be  prepared 
for  application  ;  and  for  this  purpose  the  quantity  to  be  used  should 
be  turned  out  of  the  bags  upon  a  clean  stone  or  wooden  floor,  care- 
fully mixed  with  spades,  breaking  down  any  lumps,  and  the  whole 
passed  through  a  sieve.     A  sample  should  then  be  taken  for  analy- 
sis, by  lifting  a  handful  from  each  of  five  or  six  parts  of  the  heap, 
which  should  immediately  be  put  into  a  dry  bottle,  and  preserved 
for  analysis.    It  must  be  distinctly  understood  that  the  sample  for 
analysis  ought  always  to  be  taken  from  the  individual  quantity  of 
manure  used,  and  with  the  greatest  possible  care.     It  is  not  suffi- 
cient to  take  it  from  another  portion  of  the  stock,  still  less  to  rely 
upon  the  analysis  supplied  by  the  manure  manufacturers,  because 
it  is  impossible  on  the  large  scale  to  secure  complete  uniformity  ; 
and  though  the  analysis  furnished  with  the  manure  may  correctly 
express  the  composition  of  the  particular  sample  examined,  it  may 
be  very  far  from  that  of  the  small  quantity  used  in  the  experiment 
It  is  very  desirable  also  that  the  soil  should  be  analysed  and  ex- 
amined as  to  its  physical  properties ;  but  I  hesitate  to  advise  this 
being  done,  because  our  knowledge  of  its  chemistry  is  still  so 
imperfect  that  it  is  often  impossible  to  derive  any  definite  conclu- 
sions from  it.     No  doubt,  if  the  chemical  and  physical  properties 
of  the  soil  could  be  determined,  results  of  much  interest  might 
be  obtained,  but  as  this  would  involve  a  series  of  laboratory  experir 
mente infinitely  more  extensive  and  laborious  than  those  made  in  the 
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field,  it  is  not  likely  that  they  will  often  be  undertaken.  And  the  best 
proof  of  this  is  to  be  found  in  the  fact,  that  neither  at  Rotham- 
sted,  nor  at  the  German  Agricultural  Experimental  Stations,  to  all  of 
-which  skilful  chemists  are  attached,  has  any  attempt  been  made  to 
supply  complete  information  on  this  point.  In  the  present  state 
of  scientific  agriculture,  it  would  be  infinitely  preferable  to  en- 
deavour to  obtain  some  information  regarding  the  meteorology  of 
the  season  in  which  the  experiments  are  made,  and  more  especially 
to  determine  the  amount  and  distribution  of  the  rainfall  It  is 
unnecessary  to  refer  to  the  extent  to  which  the  weather  influences 
the  produce,  for  that  is  one  of  the  most  patent  of  all  facts;  but  it 
is  worthy  of  notice  that,  familiar  as  it  is,  no  agricultural  experi- 
menter has  yet  attended  minutely  to  it,  or  endeavoured  to  find  out 
its  nature  and  extent,  although  it  may  be  safely  averred  that  there 
is  no  subject  of  more  importance ;  and  any  one  who  would  conjoin 
the  regular  observation  of  the  rain-gauge  on  the  field  itself  with 
his  experiments  would  do  a  very  great  service  to  agriculture.  It 
cannot  be  doubted  that  attention  to  the  meteorological  peculiarities 
of  the  season  would  assist  in  explaining  some  of  the  remarkable 
discrepancies  often  observed  in  agricultural  investigations. 

Universal  experience  has  taught  us  that  certain  kinds  of  weather 
are  suitable  to  particular  crops,  and  hence  it  is  that  the  moist 
climate  of  Scotland  is  favourable  to  the  turnip,  while  the  drier 
climate  of  Southern  England  is  better  adapted  to  the  mangold. 
And  what  is  true  of  the  crops  is  equally  applicable  to  many  manures. 
Thus,  for  example,  a  wet  season  is  unfavourable  to  the  action  of 
nitrate  of  soda,  and  a  heavy  and  continued  fall  of  rain  soon  after 
its  application  may  render  it  quite  ineffective ;  and  the  reason  for 
this  is  to  be  found  in  the  fact  that  the  soil  has  no  tendency  to  re- 
tain nitric  acid,  although,  as  it  possesses  the  property  of  absorbing 
ammonia,  a  wet  season  is  not  injurious  to  manures  containing  that 
substance.  And  hence,  also,  it  is  obvious  that  differences  observed 
in  the  effects  of  nitrate  of  soda  may  often  be  due  to  partial  showers 
at  or  soon  after  its  application,  the  occurrence  of  which  may  never 
be  taken  into  consideration. 

When  the  crop  has  reached  maturity,  the  time  at  which  it  should 
be  harvested  ana  weighed  is  a  point  of  very  great  importance,  and 
gives  scope  for  much  exercise  of  judgment  and  attention  on  the 
part  of  the  experimenter.  The  usual  practice,  as  is  well  known,  is 
to  collect  the  produce  of  each  plot  on  the  same  day ;  but  this  is  a 
most  fallacious  plan,  and  has  no  doubt  led  to  many  of  those  discre- 
pancies which  appear  so  puzzling.  The  disadvantages  of  this 
mode  of  proceeding  become  obvious  when  we  consider  the  well- 
known  fact  that  certain  manures  cause  the  crop  to  arrive  at  perfect 
maturity  sooner  than  others,  and  this  point  ought  in  all  cases  to  be 
taken  into  consideration;  for  unless  the  produce  of  each  plot  be 
taken  when  fully  ripe,  no  comparison  can  be  instituted  between 
them  ;  and  when  it  is  borne  in  mind  that  there  may  be  a  difference 
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of  a  week  or  even  a  fortnight  in  the  ripening  of  the  different  por- 
tions, it  is  easy  to  see  that,  unless  this  be  attended  to,  the  results 
may  be  most  fallacious.    Of  course,  if  the  whole  of  the  produce  be 
allowed  to  stand  until  the  latest  plot  is  thoroughly  ripe,  the  error 
will  not  be  so  serious;  but  it  is  not  altogether  avoided,  because  the 
over-ripe  crop  is  exposed  to  risk  while  waiting  for  the  others.   If  it 
be  a  grain,  for  example,  and  the  weather  be  windy,  a  portion  of  it 
may  be  shed.     Or  if  rain  falls,  the  over-ripe  crop  may  be  beaten 
down,  and  the  grain  may  sprout,  or  be  otherwise  injured. 

Supposing  the  experiment  on  the  field  to  be  successfully  termi- 
nated, the  crop  housed  and  weighed,  there  comes  last  of  all  the 
question,  whether  its  weight  is  an  accurate  test  of  its  value  ?    In 
general  it  is  assumed  to  be  so,  but  we  know  very  well  that  this  is 
not  an  accurate  assumption.    If  a  grain,  for  example,  it  will  vary 
in  quality,  and  its  bushel  weight  and  appearance  will  form  an  im- 
portant element  in  determining  the  price  given  for  it.     If  these 
Joints  be  accurately  determined,  the  commercial  value  of  the  pro- 
ace  may  be  fixed,  and,  so  far  as  practical  conclusions  are  con- 
cerned, all  that  is  requisite  in  the  case  of  a  grain  may  be  looked 
upon  as  ascertained ;  but  it  must  be  borne  in  mind  that  the  compo- 
sition of  the  produce  may  vary,  and  this,  though  commercially  of 
little  importance  so  far  as  the  cereals  are  concerned,  is  of  the  very 
highest  moment  in  relation  to  the  root  crops,  and  has  an  extremely 
important  influence  on  their  value.   Thus  it  is  no  uncommon  occur- 
rence to  find  two  crops  of  turnip,  one  containing  8  and  the  other 
10  per  cent  of  solid  matters — that  is,  of  real  nutriment ;  and  it  is 
obvious  4hat,  if  one  experiment  gave  20  tons  per  acre  of  a  turnip 
containing  8  per  cent  of  solids,  and  another  16  tons  containing  10 
per  cent,  and  the  weight  alone  were  relied  upon,  the  former  would 
be  considered  greatly  to  surpass  the  latter,  although,  in  point  of 
fact,  they  would  be  exactly  equal.     Hence  it  may  be  inferred  that, 
in  order  to  attain  perfection,  the  crops  should  be  analysed,  so  that 
their  composition  may  be  determined.      Nay,   we  may  go  still 
further,  and  add  that,  in  the  case  of  a  substance  used  as  cattle  food, 
its  nutritive  value  should  be  determined  by  actual  feeding  experi- 
ments, and  that  the  grain  should  be  sent  to  the  mill,  and  the  pro- 
portion of  bran,  and  coarse  and  fine  flour  it  yields  be  ascertained. 

It  will  be  seen  from  what  has  been  said  that  the  precautions  re- 
quired for  obtaining  really  good  experiments  are  very  numerous, 
wid  that  where  very  great  accuracy  is  required,  much  care,  atten- 
tion, and  labour  are  requisite.  Although  it  is  especially  desirable 
that  the  different  precautions  which  have  been  referred  to  should 
he  attended  to  as  far  as  possible,  it  is  not  to  be  expected  that  it 
*ill  be  generally,  or  even  often,  possible  for  the  farmer  to  fulfil 
all  of  them.  Some  are  quite  within  his  power — such,  for  ex- 
ample, as  attending  to  the  perfect  ripeness  of  the  crop,  and  so 
pn ;  others,  however,  entail  so  much  trouble  and  cost  that  they  will 
to  general  be  omitted.    And  though  this  will,  no  dou\A,  $\tcC\\bsJ& 
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the  value  of  his  experiments,  it  is  very  far  indeed  from  making* 
them  useless,  and  he  may  do  good  service  to  agriculture  by  any- 
thing he  does  with  care.  It  has  always  appeared  to  me,  however, 
that  the  most  easy  mode  of  securing  accurate  experiments  would 
be  for  a  few  farmers  to  unite  together  and  take  up  a  definite  line 
of  inquiry,  so  as  to  divide  the  labour  among  them,  by  which  means 
it  would  be  quite  possible  to  secure  the  observance  of  almost  all 
the  precautions  I  have  described  as  necessary.  In  this  way  it 
would  be  possible  to  lay  out  a  definite  plan  of  experimenting,  in 
which  each  would  take  that  part  of  the  work  which  suited  him,  and 
there  would  also  be  the  advantage  of  prosecuting  one  subject 
through  a  succession  of  years,  and  thus  ascertaining  the  effects  of 
season  and  the  continued  action  of  manures. 

If  eight  or  ten,  or  even  five  or  six  individuals,  would  combine 
for  this  purpose,  and  restrict  themselves  to  a  limited  series  of  expe- 
riments, the  result  of  a  few  years'  labour  would  produce  an  amount 
of  information  which,  in  point  of  precision  and  value,  would  very 
greatly  exceed  the  ordinary  run  of  experiments.  But  for  this 
purpose  it  would  be  essential  that  they  should  sink  their  indi- 
viduality, and  resolve  to  work  together  for  the  common  good  ;  and 
this  is  in  fact  the  main  difficulty,  for  each  individual  has  generally 
some  favourite  subject  or  some  point  which  appears  to  him  of 
greater  importance  than  others,  which  he  naturally  wishes  to  see 
examined  in  the  first  instance.  But  the  principle  of  conjoint  ex* 
periments  is  so  important  that  it  is  worth  any  sacrifice  to  secure 
them. 

Such  being  the  various  points  requiring  the  attention  of  the 
experimenter,  it  is  now  necessary  to  consider  the  individual 
matters  deserving  investigation.  It  may  be  asked,  indeed,  what 
those  subjects  are  which  do  not  require  to  be  studied,  for  there 
is  scarcely  a  department  of  agriculture  on  which  labour  may  not 
be  profitably  expended,  and  it  is  astonishing  to  observe  how  diffi- 
cult it  is  to  find  definite  information  even  on  the  most  fundamental 
points.  The  experimenter  may  therefore  make  up  his  mind  that 
there  is  no  difficulty  in  finding  matter  for  inquiry,  and  that  almost 
anything  he  does  will  be  valuable,  although  naturally  there  are 
some  subjects  of  more  general  interest  and  more  universal  im- 

Eortance  than  others,  and  which  it  is  above  all  things  desirable  to 
ave  clearly  established.  Among  these  may  be  particularly  men- 
tioned the  conditions  under  which  the  more  common  artificial 
manures  may  be  most  usefully  applied.  Of  course  many  experi- 
ments have  been  made  in  which  these  substances  are  compared 
with  one  another,  but  it  is  not  so  easy  to  ascertain  the  relations  they 
bear  to  farmyard  manure.  In  many  instances  these  substances, 
and  more  especially  Peruvian  guano,  are  used  as  substitutes  for 
dung.  Thus  a  farmer  has  resolved  to  give  to  a  particular  crop 
20  tons  of  manure,  but  he  runs  short,  and,  desiring  to  use 
Peruvian  guano  to  make  up  the  deficiency,  the  question  arises^ 
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How  much  of  the  latter  is  equivalent  to  a  ton  of  the  former  ? 
That  is  to  say,  how  much  guano  should  he  use  with  the  prospect  of 
obtaining  an  amount  of  crop  equal  to  that  which  the  dung  will 
give  ?  There  is  no  point  in  regard  to  which  greater  differences  of 
opinion  exist  among  practical  men  than  this,  and  the  reason  no 
doubt  lies  in  the  fact  that  the  two  things  are  not  strictly  com- 
parable, their  mode  of  action  being  in  many  respects  different. 

Dung  not  only  acts  during  a  whole  rotation,  but  produces  certain 

chemical  changes  on  the  soil,  promoting  those  decompositions  which 

are  so  necessary  for  bringing  its  various  constituents  into  the  state 

in  which  they  are  most  suitable  for  the   plant;    while  guano  is 

limited   in  the  time  of  its  action,  and  does  not  promote,  at  least  to 

any.  extent,  the  decomposition  of  the  soil.     Notwithstanding  these 

obvions  differences,  it  would  be  very  important  to  have  a  more 

definite  idea  on  this  point  than  can  be  derived  from  the  facts  at 

present  at  our  disposal ;  and,  for  this  purpose,  it  would  be  necessary 

to  have  several  series  of  experiments  made  in  different  parts  of  the 

country,  in  such  a  manner  as  to  be  completely  comparable,  and 

continued  through  several  seasons,  and  on  different  descriptions  of 

soil.     Suppose  20  tons  of  farmyard  manure  to  be  used  as  the 

standard,  another   plot   might  be  manured  with   10  tons  and  3 

ewt.  guano,  another  with  the  same  quantity  of  manure  and  4  cwt. 

guano.    Further,  there  should  be  spaces  without  dung,  but  with  6 

and  8  cwt.  of  guano  per  acre,  and  also  others  in  which  10  tons  of 

farmyard  manure  used  alone  are  contrasted  with  the  effect  of  3 

and  i  cwt.  of  guano  alone. 

The  whole  experiment  might  be  arranged  somewhat  after  the 
following  scheme : — 


20  tons 
farmyard 
manure. 

3cwt 
gnano. 

10  tons 

farmyard 

manure  and 

3  cwt.  guano. 

Nothing. 

3  cwt. 
guano. 

10  tons 

farmyard 

manure  and 

4  cwt.  guano. 

8  cwt. 
guano. 

10  tons 
farmyard 
manure. 

6  cwt. 
guano. 

8  cwt. 
guano. 

10  tons 
farmyard 
manure. 

6  cwt. 
guano. 

20  tons 
farmyard 
manure. 

Nothing. 

10  tons 

farmyard 

manure  and 

3  cwt.  guano. 

10  tons 

farmyard 

manure  and 

4  cwt.  guano. 

Larger  quantities  of  manure  might  be  used  on  the  same  principle 
if  it  be  thought  necessary,  and  portions  of  the  experiments  might 
be  omitted  if  the  individual  considered,  their  number  greater  than 
he  could  accomplish.  Various  modifications  would  also  be  intro- 
duced in  particular  instances ;  indeed  it  would  be  advisable  to 
leave  experimenters  considerable  latitude  in  their  choice,  but  it  is 
essential  that  in  all  cases  the  experiments  should  be  performed  in 
exactly  the  same  manner  by  more  than  one  experimenter. 

The  permanence  of  the  action  of  different  manures  is  a  matter 
affording  a  large  field  for  inquiry,  and  on  which  our  present  in- 
formation is  very  scanty.  It  is  well  known  that  some  manures 
have  no  permanent  effect,  but  exhaust  their  whole  uAwma  ou. 
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the  crop  to  which  they  are  applied,  and  act  chiefly  as  stimulants,' 
as  they  have  been  called ;  that  is  to  say,  they  add  little  to  the  soil, 
containing  perhaps  only  one  or  two  of  its.  essential  elements,  and  act 
by  bringing  into  play  its  latent  capabilities,  and  causing  those  sub- 
stances which  lie  dormant  in  it  to  pass  into  the  plant,  and  so 
become  useful.  This  is  particularly  the  case  with  nitrate  of  soda, 
and  every  one  must  remember  the  interest  which  was  excited  some 
years  since  by  some  experiments  of  the  late  Mr  Pusey,  in  which  an 
extremely  small  application  of  that  salt  produced  a  very  remarkable 
increase  in  the  crop.  Now,  in  such  a  case  nothing  is  added  but  a 
small  quantity  of  nitrogen,  which  has  caused  the  increased  crop  to 
take  from  the  soil  all  the  other  constituents  which  it  required;  and 
hence  it  may  be  asked,  whether  such  an  application  may  not 
diminish  the  subsequent  crop  by  taking  away  their  substances, 
which  it  would  be  most  likely  to  avail  itself  of. 

The  only  experiments  bearing  upon  this  point  are  some  made 
many  years  since  by  Kuhlman,  which  go  to  show  that  a  diminu- 
tion of  the  subsequent  crops  does  really  occur  in  some  instances, 
A  repetition  of  these  experiments  under  varied  circumstances 
would  be  of  much  importance.  A  still  further  extension  of  such 
inquiries  to  the  effect  of  manures  over  a  complete  rotation  is  also 
much  wanted,  for  it  is  a  point  on  which  there  is  almost  no  informa- 
tion in  existence. 

Another  important  subject  of  investigation  is  to  be  found  in  the 
determination  of  the  circumstances  connected  with  the  use  of 
superphosphate,  which,  as  one  of  the  most  important  of  all  arti- 
ficial manures,  requires  especial  study.  The  ground  upon  which 
the  use  of  this  manure  was  founded  was,  that  by  rendering  the 
phosphates  soluble  they  become  more  accessible  to  the  plant.  It 
is  now  known,  however,  that  plants  do  not  take  their  food  from 
solution,  hence  the  principle  is  wrong ;  and,  moreover,  no  sooner 
does  a  superphosphate  become  distributed  through  the  soil  than 
the  lime  and  other  substances  with  which  it  comes  in  contact  bring 
back  the  phosphates  into  their  original  state  of  insolubility,  although 
of  course  they  are  more  effectually  spread  through  the  soil  than 
they  would  otherwise  have  been. 

It  is  more  probable,  therefore,  that  it  is  the  minute  subdivi- 
sion, and  more  intimate  admixture  with  the  soil,  produced  by 
rendering  its  phosphates  soluble,  which  has  been  influential  in 
promoting  their  action ;  but  if  this  is  so,  what  would  be  the  effect 
of  using  a  larger  quantity  of  insoluble  phosphates  ?  A  ton  of  super- 
phosphate contains  about  7  cwt.  of  phosphates,  soluble  and  in- 
soluble, and  costs  about  £7.  For  the  same  money,  the  farmer  may 
buy  in  the  shape  of  bone-ash  16  or  17  cwt.  of  phosphates,  and  in 
that  of  coprolites  30  to  35  cwt.  What  effect,  then,  it  may  be 
asked,  would  be  produced  by  the  application  of  a  ton  of  ground 
coprolites  to  the  acre  ?  Although  it  might  be  less  at  first,  might 
not  its  permanence  of  action  render  it  as  useful  or  more  ueeful  in 


EXPERIMENTAL  AGRICULTURE.  125 

the  long-run  ?  Should  it  prove  that  the  action  of  the  superphos- 
phate is  more  powerful,  it  would  then  be  important  to  know  what 
portion  of  the  effect  is  due  to  the  sulphate  of  lime  or  gypsum,  of 
which  superphosphates  contain  nearly  half  their  weight ;  and  thus 
we  should  be  led  to  try  a  mixture  of  insoluble  phosphates  and  gyp- 
sum, being  well  assured  that,  if  they  act  thus  mixed,  they  can  be 
obtained  more  cheaply  than  in  the  form  of  superphosphate.  On  the 
other  hand,  it  is  possible  that  the  effect  of  the  manure  may  be  in 
part  due  to  the  acid  it  contains  acting  upon  the  soil  and  promoting 
those  changes  which  are  known  to  be  constantly  proceeding  in  it, 
and  are  bringing  the  valuable  matters  from  an  inert  into  an  active 
condition.  Hence  we  see  indications  for  the  performance  of  a 
series -of  experiments  in  which  a  superphosphate  is  used  on  one 
plot,  and  the  bone-ash  and  sulphuric  acid  from  which  it  was  made 
separately  on  two  others. 

Again,  some  manufacturers  make  a  practice  of  adding  to  their 
superphosphate  a  small  quantity  of  some  salt  of  potash,  from  which 
they  expect  to  obtain  a  favourable  result.    When  it  is  recollected 
that  it  is  not  possible  to  add  2  per  cent  of  potash  to  a  superphos- 
phate at  a  less  cost  than  from  10s.  to  15s.  per  ton,  and  then  the 
quantity  contained  in  the  usual  application — say  3  cwt. — will  not 
exceed  7  lb.  to  the  acre,  it  comes  to  be  worth  inquiry  whether  the 
farmer  is  justified  in  paying  the  increased  price,  and  therefore  a 
series  of  experiments,  in  which  a  superphosphate  is  used  alone  and 
along  with  a  salt  of  potash,  would  be  of  much  interest. 
•    The  effect  of  uniformity  of  distribution  of  manures  is  also  a 
question  of  much  importance,  and  here  again  the  experimenter  is 
led  in  another  direction.     If  we  consider  that  when  3  cwt.  of  a 
manure  are  used  per  acre,  this  amounts  to  little  more  than  an  ounce 
to  each  square  yard,  it  cannot  be  doubted  that  the  distribution  must 
be  very  imperfect,  unless  it  is  assisted  by  the  solubility  of  the 
manure,  when  the  rain  completes  for  us  that  which  the  hand  does 
imperfectly. 

a  To  a  certain  extent,  additional  uniformity  can  be  secured  by  mix- 
ing the  manure  with  some  other  substance  intended  to  give  it  bulk 
before  application,  as,  for  example,  with  twice  its  bulk  of  dry  soil.  It 
is  more  than  probable  that  cases  will  be  met  with  in  which  this  mode 
of  proceeding  will  be  found  to  produce  a  more  or  less  marked  action. 
The  action  of  different  salts  upon  the  crop  forms  a  wide  field  for 
inquiry,  and  among  these  nothing  is  more  important  than  the  action 
of  potash.  In  an  address  given  some  time  since  before  the  High- 
land Society,  I  pointed  out  that,  if  the  exhaustion  of  the  soil  of  this 
Wintry  should  ensue  from  the  present  system  of  agriculture,  which, 
however,  I  do  not  consider  likely,  it  will  most  probably  depend 
upon  the  consumption  of  the  potash  of  the  soil.  Should  this  be  the 
?**&)  the  use  of  the  salts  of  that  alkali  will  obtain  a  greatly  increased 
importance  in  the  practice  of  agriculture.  It  is  remarkable  that  at 
present  they  are  found  to  be  very  uncertain  in  their  effttsXa.    &yout 
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years  since,  and  chiefly  at  my  instigation,  a  quantity  of  a  salt  of 
potash  (the  muriate)  was  put  at  the  disposal  of  a  number  of  experi- 
menters by  the  Highland  Society,  and  the  results  obtained  were, 
in  many  cases,  extremely  remarkable,  especially  upon  the  potato, 
so  much  so  indeed  that  several  individuals,  at  their  own  expense, 
used  a  considerable  quantity  of  the  salt  next  year ;  but  whether 
from  the  nature  of  the  season,  or  to  what  cause  it  was  due,  it  is 
impossible  to  say,  but  the  results  were  completely  negative.  And 
the  consequence  was,  that  those  who  tried  it  were  deterred  from  its 
further  use,  although  it  is  much  to  be  regretted  that  they  did  not 
extend  their  experiments  sufficiently  far  to  ascertain  the  cause  of 
this  remarkable  discrepancy. 

These  are  only  a  few  of  the  points  which  appear  to  merit  the 
attention  of  the  agricultural  experimenter,  and  it  would  be  easy 
to  point  out  many  others.  To  do  this,  however,  would  be  to  tax 
your  patience,  and  would  be  apt  to  carry  me  beyond  the  prescribed 
limits.  I  shall  have  done  what  is  required  on  an  occasion  like  the 
present,  if  I  have  brought  distinctly  under  your  notice  the  import- 
ance of  such  inquiries,  and  more  especially  the  necessity  for  at- 
tending to  all  the  precautions  required  to  secure  accuracy.  Do  not, 
however,  let  what  has  been  said  on  these  points  deter  you  from 
making  experiments,  or  suppose  that  it  is  difficult  to  attend  to  these 
precautions,  for  the  fact  is,  many  of  them  are  less  troublesome  than 
might  be  at  first  sight  supposed,  and  practical  experience  of  the  art  of 
experimenting  makes  some  of  them  almost  matters  of  routine  which 
are  attended  to  without  causing  any  consideration.  Whatever  labour 
good  experiments  entail,  is  far  more  than  counterbalanced  by  their 
value.  Let  me  urge,  therefore,  on  all  the  importance  of  experi- 
mental inquiry,  and  more  especially  on  the  young  farmer,  to  whom 
it  is  personally  valuable,  for  it  sharpens  those  powers  of  observation, 
on  the  proper  use  of  which  so  much  of  the  farmer's  success  depends, 
while  there  is  nothing  more  important  to  the  advancement  of  agri- 
culture. But  it  must  not  be  forgotten  that  energy  and  perseverance 
are  essential  to  the  experimenter,  and  that  nothing  is  to  be  done 
without  both  labour  and  expense.  I  know  too  well  the  time  and 
cost  of  scientific  inquiries  not  to  point  them  out  distinctly ;  and  it 
cannot  be  doubted,  that  as  agriculture  advances  these  must  become 
greater  and  greater,  until  they  exceed  the  means  of  private  investi- 
gators. Elaborate  experiments  are  extremely  costly ;  and  it  is 
understood  that  the  experiments  of  a  well-known  investigator  have 
been  carried  on  for  many  years  at  an  expense  exceeding  £  1500 
per  annum — a  sum  which,  considering  their  extent,  is  really  very 
moderate.  Such  an  outlay  will  rarely  be  made,  and  the  farmer 
ought  to  appreciate  at  its  full  value  so  liberal  an  expenditure. 
The  time  will  no  doubt  come  when  Government  will  have  to  be 
applied  to ;  and,  considering  its  national  importance,  there  is  no 
reason  why  agriculture  should  not  be  assisted  as  some  other  depart- 
ments  of  science  now  are. 
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DISEASES    OF   SHEEP   FED    ON    TURNIPS. 

By  Hugh  Borthwick,  Traquair  Knowes,  Peebles. 

(Premium,  £5.) 

The  diseases  to  which  sheep  are  subject  when  fed  on  turnips 

are  numerous — braxy,  pleuro-pneuraonia,  louping-ill,  and  sturdy. 

Braxy  attacks  sheep  of  all  ages  fed  on  turnips,  on  all  conditions  of 

soil,  and  variety  of  turnip.   Symptoms  :  the  animal  affected  becomes 

languid  and  dull,  uneasy  and  restless,  separates  itself  from  the 

rest  of  the  flock,  the  head  lowered,  ears  hanging,  back  arched,  belly 

considerably  swelled,  and  obstinate  costiveness.     As  the  disease 

advances,  a  clear  liquid  sometimes  oozes  from  the  mouth,  after 

which  death  is  certain.    The  post-mortem  appearances  reveal  the 

bowels  or  small  intestines  highly  inflamed,  the  stomach  full  and 

much  disordered,  a  strong  offensive  smell.     It  is  apparent  that 

death  has  been  caused  by  an  overloaded  stomach,  or  eating  too 

much  dirt  along  with  the  turnips,  which  produces  inflammation  of 

the  bowels.    Braxy  is  generally  most  severe  in  old  sheep  that  have 

been  fed  on  turnips  when  hoggs.     In  Scotland,  generally,  when 

sheep  are  intended  to  be  fed,  they  are  put  on  turnips  in  the  month 

of  October,  and  confined  on  them,  with  no  other  kind  of  food.  The 

change  of  food,  together  with  the  often  rapid  filling  of  the  stomach, 

causes  inflammation  to  take  place.     When  sheep  are  put  on  turnips 

for  the  first  time,  there  is  no  danger  of  confining  them  at  once.    It 

requires  about  eight  days  before  they  eat  them  freely,  so  there  is 

little  danger  of  an  overloaded  stomach.     Another  great  cause  of 

braxy  in  sheep,  especially  on  wet  soil,  is  eating  the  turnips  too  bare 

before  being  shifted.     Nothing  can  be  more  reprehensible  in  the 

management  of  feeding  sheep,  than  to  compel  them  to  eat  up  the 

fragments  of  turnips  which  are  rolled  in  mire.     The  eating  of  these 

is  often  the  cause  of  braxy  to  a  great  extent ;  *  another  cause  of 

braxy  is  when  the  turnips  havfe  been  rendered  hard  by  a  severe 

frost,  and  the  sheep  suffer  hunger  while  it  lasts ;  on  a  sudden  thaw 

ensuing,  the  animal  having  been  formerly  stinted,  eats  voraciously, 

and  braxy  is  sure  to  follow  to  a  certain  extent. 

Prevention ;  although  braxy  is  the  most  fatal  disease  that  sheep 
are  subject  to,  it  can  almost  be  totally  prevented  in  sheep  fed  on 
turnips  by  proper  management.  Sheep  that  have  been  previously 
fed  on  turnips,  when  intended  to  be  fattened,  should  be  put  on 
gradually — two  hours  the  first  day,  three  the  second,  and  so  on  for 
the  course  of  a  week ;  afterwards,  if  well  sheltered,  they  ought  to 
to  closely  confined  on  the  turnips,  and  hay  or  oat  straw  given.  A 
variety  of  food  is  most  desirable,  as  it  is  very  difficult  to  feed  sheep 

,  We  are  not  sure  how  far  it  is  right  to  term  this  braxy.  It  seems  lo  be  a  severe 
inflammation  of  the  stomach,  arising  from  the  irritating  effects  of  sand  or  eartb, 
which  can  often  be  taken  out  in  handfuls.  The  animals  die  in  intense  agony,  with 
•he  head  almost  invariably  turned  back  towards  the  seat  of  the  irritating  substances, 
j^ang  the  turnips,  and  putting  them  into  troughs,  is  the  ouVy  tnoj  to  Y«&£  sSasfc^ 
walthy  jo  the  circumstances  described, — Ed, 
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on  turnips  alone,  exposed  to  atmospheric  changes,  without  a  loss 
from  disease.  They  ought  always  to  be  shifted  to  a  fresh  lot  before 
the  shells,  as  they  are  termed,  are  picked  up,  and  never  eaten  too 
bare  if  the  soil  is  damp.  If  the  frost  is  severe,  and  the  turnip  well 
covered  with  snow,  they  ought  to  be  shifted  daily,  always  in  the 
morning,  and  no  more  given  them  than  can  be  eaten  up  at  night. 
In  this  way  the  sheep  feed  well  in  snow.  In  the  end  of  the  year, 
when  thick  hoar  frost  is  frequent,  they  ought  never  to  be  shifted  in 
the  morning  till  it  is  off  the  shaw.  If  the  soil  is  very  wet,  and  the 
weather  fresh,  they  ought  always  to  get  as  many  at  once  as  serve 
them  for  eight  days,  as  they  are  not  so  ready  to  get  foul  as  on  a  smalt 
enclosure.  When  a  severe  black  frost  sets  in,  and  the  turnips  get 
very  hard,  as  much  hay  as  they  can  eat  must  be  given.  The  follow- 
ing facts  will  show,  that  by  attending  to  the  rules  mentioned  above, 
braxy  in  sheep  fed  on  turnips  can  be  in  a  great  measure  prevented. 

On  the  farm  of  Traquair,  from  seven  to  ten  score  of  sheep  of  all 
ages  have  been  fed  for  the  last  four  years,  from  October  till  the 
middle  of  February.  Only  one  case  of  braxy  has  occurred  during 
this  time  ;  whereas,  in  former  years,  on  the  same  farm,  when  the 
management  was  different,  the  loss  was  always  considerable. 

Of  all  the  diseases  which  attack  sheep,  braxy,  or  inflammation  of 
the  bowels,  is  the  most  difficult  to  cure.  If  the  animal  is  lean,  and 
treatment  desired,  blood  should  be  drawn  freely  from  the  jugular 
vein,  a  smart  dose  of  castor-oil  administered,  with  warm  fomenta- 
tions to  the  belly,  which  can  be  done  by  applying  cloths  dipped  in 
warm  water.  I  have  cured  a  good  many  by  this  mode  of  treat- 
ment, when  taken  in  the  first  stage,  but  when  the  disease  was 
advanced,  I  have  always  failed  to  effect  a  cure. 

Pleuro-Pneumonia. — It  is  with  some  diffidence  that  I  attempt 
to  treat  on  this  disease,  seeing  the  difference  of  opinion  held  by 
scientific  men.  Nevertheless,  as  it  is  a  disease  that  attacks  sheep 
to  a  greater  extent  than  is  generally  supposed,  I  shall  state  a  few 
facts  which  have  come  under  my  own  observation. 

Symptoms. — These  are  various,  yet  nevertheless  characteristic 
in  acute  cases.  In  the  first  stage  the  animal  is  observed  to  feed  less 
greedily  for  a  day  or  so ;  on  the  second  day  after  being  noticed,  the 
eye  becomes  glaring,  neck  outstretched  and  drooping,  nostrils  di- 
lated, with  slight  coughs  at  intervals.  The  animal  becomes  restless, 
and  moves  about,  showing  no  desire  for  food,  but  evidently  thirsty* 
On  the  third  or  fourth  day,  death  ensues.  In  cases  where  the 
malady  is  slower  in  its  progress,  the  animal  is  observed  to  be  not 
thriving,  frequently  coughing,  the  flanks  lift  greatly,  especially 
when  hurried  in  its  walk.  The  eye  is  glaring,  and  the  animal  feecte 
sparingly,  and  sometimes  remains  in  this  state  for  months,  but  gene- 
rally a  severe  purging  ensues,  when  death  is  the  inevitable  result. 

Post-mortem  Appearances.  —  In  acute  cases  the   pleura   and 

)ungs  are  highly  inflamed  ;  the  lungs  and  throat  are  gorged  with 

frothy  mucus ;  the  flesh  inside  the  cheat  preawita  a  yellow  appear- 
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ance,  especially  if  the  animal  is  in  high  condition  ;  the  brain  is  in 
general  considerably  congested ;  and  the  stomach  and  bowels  are 
slightly  affected.     A  good  deal  of  fluid  is  found  inside  the  chest  iu 
animals  when  the  disease  is  of  slow  progress,  indicated  by  frequent 
coughs,  purging,  and  emaciation.    The  predisposition  to  this  disease 
often  remains  latent  for  a  considerable  length  of  time,  until  some 
exciting  cause  often  occurs  iu  the  management.      The  sudden 
change  of  food  will  cause  its  development.     On  the  farm  of  Tra- 
quair,  five  scores  of  Cheviot  old  ewes  were  brought  in  from  the 
hill  pasture,  in  the  month  of  October  1858,  and  put  into  the  parks 
from  two  different  hirsels,  each  having  their  distinct  mark.     Both 
were    mixed    together    so    that  they   might  get  equal   feeding, 
which  consisted  of  a  few  turnips  carted   daily   into   the   grass 
fields.     A  ram  was  put  to  them  in  the  month  of  October;  as 
they  were  intended  for  keeping,  they  were  put  on  full  turnips  in 
the  month  of  February.    Up  to  that  time  no  disease  appeared.    On 
the  fourteenth  day,  after  being  closely  confined  on  turnips,  I  ob- 
served one  affected  with  pleuro-pneumonia ;  on  the  fifteenth  day 
other  two  were  affected.    In  the  course  of  ten  days  thirteen  were 
seriously  affected.     In  these  cases  many  would  have  pronounced 
the  disease  highly  contagious,  from  the  rapidity  with  which  it 
spread ;  however,  the  case  was  quite  the  contrary :  of  the  thirteen 
sheep  affected,  all  belonged  to  one  hirsel.     It  is  also  a  fact  worth 
noting,  that  they  were  in  a  situation  favourable  for  contagion,  be- 
ing confined  in  the  corner  of  a  field,  in  a  space  less  than  two  acres. 
I  think  that  there  was  a  predisposition  to  the  disease  in  the  thirteen 
sheep  affected  before  being  put  on  the  turnips,  or  else  some  of  the 
sheep  belonging  to  the  other  hirsel  would  have  shared  in  the  malady. 
The  soil  was  remarkably  dry,  and  the  turnip  fresh  and  well  kept. 
Pleuro-pneumonia  often  remains  latent  for  a  considerable  length  of 
time  in  either  cattle  or  sheep,  and  nothing  is  more  certain  in  caus- 
ing the  disease  to  manifest  itself  than  the  sudden  change  of  food. 
Two  cows  were  bought  from  a  farmer  in  Mid-Lothian  in  the  month 
of  March,  both  of  which  were  in  good  condition,  and,  to  all  appear- 
ance, quite  healthy.     It  was  ascertained  a  few  days  after  they  were 
bought  and  brought  home  that  pleuro-pneumonia  bad  been  very 
fatal  amongst  the  cattle  at  the  farm  from  which  they  were  brought. 
Both  of  the  cows  kept  quite  healthy  for  six  months,  being  grazed 
all  summer  on  old  grass  along  with  the  others.     The  whole  herd 
of  cows,  eight  in  number,  were  put  on  a  second  crop  of  grass,  which 
was  richer  than  what  they  had  been  accustomed  to.     One  of  the 
bought  cows  was  taken  ill  in  less  than  a  week.     Mr  Brydon,  of 
Traquair,  an  eminent  veterinary,  was  called,  and  at  once  pro- 
nounced the  disease^pleuro-pneuinonia.     She  expired  on  the  third 
day.    Brydon's  opinion  was,  that  the  cow  had  been  diseased  at  the 
time  she  was  bought,  and  I  believe  the  strong  pasture  was  the 
principal  agent  in  causing  the  disease  to  develop  itself.    All  the  teat 
of  the  cattle  remained  quite  healthy. 
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A  question  here  arises,  namely,  Can  a  ewe  affected  with  pleuro- 
pneumonia nurse  a  healthy  lamb  ?  To  assist  in  solving  this  ques- 
tion I  will  relate  the  facts  connected  with  the  already  mentioned 
thirteen  cases  among  the  ewes.  The  first  four  died  under  treat- 
ment, the  fifth  dropped  a  healthy  lamb.  In  the  course  of  ten  days 
it  was  attacked  by  louping-ill,  or,  as  it  is  termed,  staggers,  by  vete- 
rinaries ;  on  the  third  day  it  expired  ;  another  was  given  her,  but 
it  had  always  an  unthrifty  appearance.  The  sixth  case  lambed, 
and  was  also  attacked  by  louping-ill  in  less  than  fourteen  days,  and 
died ;  another  was  substituted,  but  it  shared  the  same  fate ;  a  third 
was  given  her,  which  survived,  but  never  had  a  thriving  appear- 
ance. The  seventh  case  lambed,  and  was  similarly  affected ;  and 
although  it  survived  the  attack,  it  never  fattened.  AH  the  other 
six  cases  dropped  lambs  quite  healthy  to  all  appearance,  but  were 
all  attacked  by  louping-ill,  and  all  had  an  unhealthy  appearance 
when  sold  in  the  month  of  August.  It  may  be  said  by  some  that 
the  mother,  being  scarce  of  milk,  caused  the  lambs  to  be  unhealthy; 
but  all  had  plenty  of  milk.  It  was  evidently,  however,  of  a  consti- 
pating nature,  which  in  all  probability  was  the  cause  of  louping-ill 
in  the  lambs.  The  ewes  were  kept  on,  and  put  on  turnips  in  the 
month  of  October,  and  sold  to  the  butcher  in  the  beginning  of  Feb- 
ruary.   They  fed  quite  as  well  as  the  rest  that  were  not  affected. 

Pleuro-pneumonia  attacks  sheep  of  all  ages  fed  on  turnips,  but  is 
generally  most  severe  in  old  ewes  of  five  and  six  years  old  From 
the  considerations  just  stated,  it  is  obvious  that  one  great  cause  of 

Sleuro-pneumonia  in  sheep  fed  on  turnips  is  the  predisposition  to  the 
isease  in  the  animal  before  being  put  on  turnips,  the  origin  of  which 
can  sometimes  be  traced  to  hereditary  influence,  as  a  proof  of  which 
the  following  fact  may  be  stated : — A  lot  of  Cheviot  tups  were  bought 
at  Hawick  fair  from  an  eminent  breeder,  to  be  used  on  Traquair  hill- 
land.  After  being  brought  home,  one  of  the  number  was  observed 
not  to  make  the  same  improvement  in  condition  as  the  others ;  but 
as  nothing  was  considered  to  be  seriously  wrong,  he  was  put  to  the 
ewes  at  Martinmas,  and  appeared  to  serve  them  well.  After  being 
brought  in  from  the  ewes  with  the  others,  and  all  fed  alike,  still  he 
never  made  the  same  improvement.  However,  pleuro-pneumonia  did 
not  manifest  itself  clearly  till  the  space  of  eight  months  after  he  was 
bought,  when  all  the  symptoms  became  visible.  To  prove  the  here- 
ditary influence,  two  tup  lambs  were  kept,  got  by  him,  and  three 
from  another  ram.  The  five  lambs  were  put  on  turnips  by  them- 
selves about  the  beginning  of  October.  One  of  them,  got  by  the  dis- 
eased ram,  died  of  pleuro-pneumonia  in  the  month  of  December,  and 
the  other  in  the  month  of  April.  The  other  three  are  still  alive  and 
quite  healthy,  which  is  pretty  strong  evidence  of  hereditary  influence. 
Prevention :  From  the  facts  already  stated  it  is  seen  that  it  is 
difficult  to  prevent  pleuro-pneumonia  in  sheep  fed  on  turnips,  espe- 
cially old  ewes  brought  from  pastoral  districta  When  sheep  are 
suspected  of  being  tainted  with  pleuropneumonia,  they  ought  to 
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get  hay  and  a  little  braised  corn  along  with  turnips,  to  prevent 
them  from  scouring.  I  have  tried  to  fatten  sixteen  sheep  affected 
with  pleuro-pneumonia,  within  the  last  three  years,  on  this  kind  of 
food,  thirteen  of  which  fed  well,  the  other  three  died. 

Louping-ill^  or  Staggers,  is  a  disease  chiefly  confined  to  young 
sheep,  and  is  often  very  fatal  in  lambs  from  two  to  eight  weeks 
old.  It  generally  breaks  out  among  hoggs  when  put  upon  turnips. 
I  have  seldom  seen  a  sheep  attacked  with  louping-ill  above  eighteen 
months  old.  Symptoms :  In  acute  cases  the  head  is  elevated,  and 
considerably  twisted  to  one  side ;  the  eye  has  a  glassy  appearance, 
a  peculiar  twitching  of  the  ears,  a  crunching  of  the  teejh,  and 
frothing  at  the  mouth.  As  the  disease  advances,  the  animal  gets 
omte  stupid,  rears  or  rises  on  its  hind  legs,  and  leaps  about  in  a 
distracted  state.  Intervals  of  freedom  from  these  symptoms  are  of 
a  few  hours'  duration,  Relapses  again  occur,  and  if  not  treated,  the 
malady  in  these  cases  assumes  much  the  same  appearances  as  dis- 
temper in  the  dog.  In.  cases  where  the  malady  is  of  slow  progress, 
signs  of  emaciation  are  visible,  a  stiffness  in  the  hind-quarters 
comes  on,  which  often  become  totally  paralysed.  Sheep  sometimes 
survive  in  this  state  for  weeks,  quite  unable  to  move  their  hind- 
quarters ;  yet  they  feed  as  greedily  as  a  healthy  sheep. 

Post-mortem  appearances :  In  acute  cases,  the  stomach  is  much 
disordered ;  clay  or  dirt  is  found  in  round  balls,  sometimes  inter- 
mixed with  wool ;  the  small  intestines  are  a  good  deal  inflamed, 
and  the  brain  highly  so.  In  cases  where  the  malady  is  slow  in  its 
progress,  the  brain  is  comparatively  healthy ;  the  dung  hard  and 
dry;  the  spine,  especially  about  the  loins  or  near  the  kidneys,  is 
much  diseased,  and  presents  a  darkish  appearance.  Very  often 
tumours  are  found  near  the  spine,  as  large  as  a  marble,  which  some- 
times form,  break,  and  this  generally  relieves  the  animal  a  good  deal, 
but  seldom  effects  a  cure.  In  these  cases  the  animal  is  very  tenacious 
of  life,  and  presents  a  distressing  appearance,  pining  away  to  skin 
and  bone,  before  death  puts  an  end  to  its  suffering.  Causes :  The 
primary  cause  of  louping-ill,  or  staggers,  in  a  great  many  cases,  can 
be  traced  to  the  soil  upon  which  they  are  nursed  when  lambs.  On 
,  the  hill-land  of  Traquair  Knowes,  lambs  are  very  subject  to  louping- 
ilL  Those  that  were  partially  affected  when  lambs,  but  got  appa- 
rently better,  are  always  the  first  to  fall  victims  to  the  disease  when 
put  upon  turnips.  It  is  impossible  to  detect  anything  wrong  with 
them  at  the  time  they  are  put  on  turnips.  Prevention :  Cases  of 
looping  will  occur  on  every  condition  of  soil  and  variety  of  turnip, 
if  the  Hoggs  have  been  bred  on  pasture  subject  to  its  attacks,  as 
there  is  often  a  predisposition  to  the  disease  in  the  animal  before 
being  put  on  the  turnips.  The  only  preventive  is  keeping  the 
turnips  clean,  with  a  variety  of  food — hay,  if  it  can  be  had — and 
shelter  at  night,  if  the  weather  is  stormy.  Hoggs  had  better  be 
driven  a  mile  every  night  to  obtain  shelter,  than  allow  them  to 
lie  all  night  mposja  to  wind  and  rain.     On  the  iaxra  of  T5x^wi\t 

TRANS. — OCTOBER  1661.  <&. 
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Knowes,  which  is  naturally  very  subject  to  louping-ill,  the  cutting 
of  turnips  has  been  tried  with  the  hoggs  fed  on  turnips  for  the  last 
two  years.  It  has  succeeded  well  even  in  the  lot  of  the  ten  score 
of  hoggs  formerly  mentioned,  the  disease  having  broken  out  to  a 
severe  extent,  threatening  to  exterminate  the  whole  flock.  Not  a 
single  case  occurred  after  the  turnip  was  kept  clean,  and  hay  givea 

Sturdy  attacks  only  young  sheep,  chiefly  from  nine  to  eighteen 
months  old.  The  symptoms  are  various,  but  are  easily  observed. 
The  animal  in  its  first  stage  appears  dull,  often  lagging  behind  the 
rest  of  the  flock.  As  the  disease  advances,  the  head  is  uplifted,  the 
eyes  prominent,  and  instead  of  running  straight  forward,  the  animal 
wheels  round  in  a  circle.  There  is  always  partial,  and  often  total, 
blindness.  The  animal  often  lives  for  months  after  the  first 
symptoms  are  recognised.  In  opening  the  head  a  bag  of  water 
is  found  in  the  posterior  lobe  of  the  brain,  always  on  the  same  side 
as  that  to  which  the  animal  turns.  It  is  sometimes  on  the  surface, 
and  at  other  times  below  the  brain.  In  cases  of  sturdy  preceded  by 
louping-ill,  the  symptoms  are  not  always  so  easily  known.  The 
head  is  sometimes  hanging,  at  others  elevated,  the  eyes  prominent, 
never  wheels,  but  runs  straight  forward,  staggering,  and  often 
falling  over.  On  opening  the  head  the  bag  of  water  presents  all 
the  appearances  of  the  former  case,  but  is  always  lodged  in  the 
cerebellum,  or  near  the  medula  oblongata.  These  cases  are  termed 
fkortorUl  by  some  writers,  from  the  staggering  gait  of  the  animal. 
Causes :  Great  difference  of  opinion  regarding  the  cause  of  sturdy 
exists :  some  writers  ascribe  it  to  dogs  ;  others  to  bad  nursing ;  and 
a  good  many  maintain  that  it  is  hereditary.  This  latter  opinion  is 
condemned  by  some  veterinary  surgeons ;  and  it  is  a  fact  which  is 
often,  presented  to  practical  stock-keepers,  that  hereditary  influence 
has  a  tendency  in  aggravating  the  disease. 

A  farmer  in  Peeblesshire  bought  of  two  adjacent  farmers  thirteen 
score  of  lambs  in  the  month  of  August — seven  score  from  the  one 
and  six  from  the  other— ail  at  the  same  price.  They  were  top 
lambs;  those  from  each  farm  were  separately  marked  for  dis- 
tinguishing them.  They  were  afterwards  all  grazed  together,  and 
fmt  on  turnips  in  the  month  of  November.  Thirty  of  the  hoggs  be- 
onging  to  the  one  farm  fell  victims  to  sturdy  before  the  month  of 
April,  whereas  only  two  belonging  to  the  other  lot  were  affected.* 
The  hoggs  were  all  fed  in  one  lot,  consequently  they  all  shared 
alike.  It  is  a  fact  worth  mentioning,  that  sturdy  had  been  very  fatal 
for  several  years  amongst  the  stock  where  the  thirty  hoggs  affected 
were  bred.  Scanty  nursing  is  a  great  cause  in  producing  sturdy* 
On  the  farm  of  Traquair  Knowes,  for  some  years  all  the  lambs 
were  kept,  both  tops  and  "  palleys."    The  latter  fell  victims  to  the 

*  We  once  bought  in  spring  some  Cheviot  hoggs  that  were  second  lambs  in  the 

previous  August  at  Melrose.     There  were  no  cases  of  sturdy  in  this  lot,  neither  in 

winter  nor  spring.    The  tops  of  the  same  stock  were  fed  pn  a  neighbouring  exposed- 

farm  on  turnips  daring  the  winter,  and  nearly  20  per  cent  were  affected  with  sturdy. 

The  seconds  had  the  run  of  some  stubble  fields,  and  w«re,<w*\\.^M2ft«redu  Everything 

that  tends  to  impair  the  health  of  the  animal  predispose*  \fc  fo*  itaw&'j.-^to. 
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disease  to  a  great  extent  daring  the  winter  when  fed  on  turnips ; 
whereas  the  stronger,  that  had  been  better  nursed,  resisted  its 
attack  much  better.*  Sturdy  prevails  to  the  far  greatest  extent  on 
wet  unsheltered  soil ;  where  the  turnips  cannot  be  eaten  clean,  tends 
to  bring  on  Jboth  sturdy  and  louping-ill.  If  the  animal  is  affected  witli 
the  latter,  and  is  not  watched  and  treated,  sturdy  is  certain  to  follow. 
Prevention:  On  the  farm  of  Traquair  Knowes,  for  several  years,  when 
the  hoggs  were  kept  on  turnips  alone,  the  cases  of  sturdy  were 
great  One  year  especially,  there  were  as  many  as  five  to  the  score 
affected ;  whereas,  for  the  last  two  years,  when  hay  and  rape-cake 
were  given  along  with  the  turnips,  and  shelter  attended  to,  the 
cases  of  sturdy  have  not  been  above  one  to  the  hundred.  During 
the  last  two  years  the  lambs  were  no  better  nursed  than  in  former 
years,  when  sturdy  prevailed  to  such  an  extent.  For  the  preven- 
tion of  sturdy,  Mr  Gamgee  advises  to  diminish  the  number  of  dogs. 
On  the  Earl  of  Traquair's  home-farm,  the  hoggs  kept  yearly  are 
about  a  score,  and  the  dogs  never  below  ten,  which  is  a  dog  for 
every  two  hoggs.  The  dogs  are  daily  aired  on  the  sheep  pasture, 
and  for  the  last  seven  years  only  one  case  of  sturdy  has  occurred, 
which  I  treated  and  cured ;  whereas,  on  the  farm  contiguous,  Tra- 
quair Knowes,  where  only  two  shepherd  dogs  are  kept,  sturdy  has 
sometimes  prevailed,  as  already  stated,  to  the  extent  of  five  hoggs 
to  the  score.  The  great  difference  in  the  number  of  cases  on 
the  two  farms  can  be  easily  accounted  for.  Unon  the  Earls 
home-farm  the  lambs  are  well  nursed  and  sheltered  when  young, 
which  cannot  be  accomplished  in  lambs  bred  on  Minchmuir,  being 
the  hill-land  of  Traquair  Knowes,  noted  for  its  barren  and  bleak 
mountain  sides;  and  when  they  are  put  upon  turnips,  shelter 
cannot  be  obtained  like  that  of  the  Earl's  home-farm,  surrounded 
as  it  is  with  plantations.  And  in  this  lies  the  whole  secret  of  pre- 
vention :  first,  to  get  the  lambs  well  nursed;  when  that  cannot  be 
done,  to  give  extra  feeding  on  turnip's,  and  have  the  turnips  as 
dean  as  possible,  and  let  the  hoggs  be  well  sheltered.-}* 

Treatment. — In  cases  commonly  called  sturdy — that  is,  where 
the  animal  wheels  round  in  a  circle,  and  where  the  bag  of  .water  is 
found  in  the  posterior  lobe — treatment  is  often  very  successful.  I 
have  cured  as  many  as  nine  out  of  ten.  The  best  instruments  are 
those  made  by  Hilliards,  Edinburgh.  Before  operating,  the 
animals  legs  ought  to  be  bound,  and  laid  on  a  table,  or 
otherwise  elevated  about  two  feet  from  the  ground.  Great 
oare  ought  to  be  taken  to  keep  the  head  steady :  the  skull  must 
be  pierced  on  the  same  side  as  the  animal  wheels  to,  close  behind 
the  horn,  and  the  pipe  allowed  to  remain  in  the  skull  till  the 

*  The  treatment  when  lambs  might  have  some  effect  in  producing  these  results; 
*eak  stocks  are  no  doubt  more  liable  to  the  disease Ed*. 

t  Mr  Gamgee,  we  imagine,  maintains  that  a  weakened  or  reduced  constitution  is 
j  condition  of  the  insects  which  form  the  hydatid  in  the  brain  of  the  sheep 


lodging  there.    Is  it  denied  that  the  tape-worm  in  dogs  and  the  atarfr}  Vnaeda  wte 
*ot  differ*/?*  forms  of  the  same  animal  t    In  the  mean  time  such  a  buvvoo&oti  «& 
&» mwm  as  from  falling  back  on  the  old  theory  of  spontaneous  generation— fcn. 
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water  ceases  to  run ;  afterwards  the  sucker  ought  to  be  applied. 
If  the  bag  is  ucar  the  surface,  it  is  easily  extracted  after  being 
emptied  of  its  contents,  and  which  is  easily  ascertained  from  the 
length,  the  tube  requires  to  be  inserted  before  the  water  flows.  If 
the  bag  is  below  the  brain,  the  sucker  ought  only  to  be  applied 
slightly  to  draw  off  any  water  that  may  remain,  as  it  is  impossible 
to  extract  the  bag  in  these  cases  without  injuring  the  brain,  and 
causing  death.  An  opinion  is  held  by  some  that  if  the  bag  con- 
taining the  insects  or  animalcules  is  not  extracted,  a  cure  cannot 
be  effected.  I  have  often  seen,  in  operating  on  sturdy,  that  cures 
are  effected  equally  as  well  when  the  water  is  extracted,  and  the 
bag  not  got  out  of  the  brain,  as  when  the  contrary  is  the  case. 
Whenever  the  animal  is  observed  to  turn  round,  it  ought  to  be 
operated  on  immediately.  It  is  highly  reprehensible  to  wait  till 
the  skull  becomes  soft  and  yields  to  the  touch.  The  softness  of 
the  skull  is  no  criterion  for  the  operator :  the  side  the  animal  turns 
to  is  the  only  sure  guide.  Besides,  when  the  animal  is  operated 
on,  as  soon  as  the  distinctive  symptoms  are  visible,  a  smaller  vacuity 
is  left  in  the  brain,  and  the  animal  is  not  reduced  by  emaciation,  as. 
when  it  is  allowed  to  go  till  the  skull  becomes  soft.  In  all  cases  the 
animal  ought  to  be  sheltered  either  from  excessive  heat  or  cold, 
and  the  wound  in  the  head  bound  up  after  the  operation.  In  cases 
of  sturdy  where  the  bag  of  water  is  lodged  in  the  cerebellum  or  near 
the  medula  oblongata,  I  have  always  failed  to  effect  a  permanent 
cure.  Still  these  cases  are  not  hopeless,  for  I  know  a  good  many 
are  cured  by  experienced  operators ;  but  having  never  seen  it  done, 
I  cannot  say  positively  how  the  operation  is  conducted. 

There  is  a  disease  peculiar  to  ewes  in  lamb  fed  on:  turnips, 
especially  if  in  high  condition,  when  turned  off  to  the  grass  or 
driven  any  distance,  and  which  may  be  termed  founder.  The. 
animal  affected  loses  power  of  its  legs,  and  is  seldom  treated  with 
success,  and  death  often  ensues  in  a  few  hours.  Although  a  fatal 
disease,  it  can  be  prevented  by  putting  the  ewes  gradually  off  the 
turnips  on  to  the  grass — one  hour  the  first  day,  two  the  second, 
and  so  on  for  the  course  of  ten  days.  If  the  ewes  are  intended  to 
be  driven  any  distance,  such  as  to  a  market,  hay  ought  to  be  given 
along  with  the  turnips  for  the  course  of  fourteen  days  before  starting. 

Sheep,  especially  hoggs,  are  often  attacked  with  purging  when 
put  on  turnips  in  the  end  of  the  year.  If  it  continue  only  for  a 
few  days,  it  ought  never  to  be  checked  by  medicine ;  hay,  a  few 
Scotch  fir  branches,  or  a  run  over  some  heather  two  hours  in  the  day, 
will  generally  have  the  desired  effect ;  but  if  the  purging  still  con- 
tinues, and  the  animal  becomes  emaciated,  there  is  reason  to  suspect 
the  lungs  are  affected.  In  this  case  the  animal  ought  to  be  removed 
from  the  rest,  and  a  little  bruised  corn  and  hay  given  along  with  the 
turnips,  which  will  often  have  the  desired  effect,  after  baffling  the 
most  stringent  medicines. 

Note  by  Editor. — From  want  of  space,  the  continuation  o/  Mr  Innes'r 
paper  oft  Remarkable  Trees  has  been  deferred  till  Jamiary. 
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ON   QUARTER-ILL,   OR   BLACK-LEO. 
By  James  M'Gillivbat,  V.S.,  Rayne. 
[Premium— The  Gold  Medal.] 

It  is  many  years  since  a  well-known  scientific  gentleman  said, 
"  diseases  are  more  easily  prevented  than  cured,  and  the  first  step  to- 
wards their  prevention  is  the  discovery  of  their  causes."  The  present 
time  is  remarkable  for  the  precision  with  which  scientific  subjects, 
more  especially  those  connected  with  the  practice  of  medicine,  are  dis- 
cussed ;  nothing,  however  gigantic  or  minute,  can  escape  the  mental 
acumen,  the  recorded  and  accumulating  experience,  and  the  search- 
ing investigation  now  made  to  bear  upon  this  most  important  of  all 
physical  subjects ;  not  even  "  the  progressive  variations"  of  dis- 
ease can  elude  the  sifting  and  persevering  industry  that  rarely 
misses  the  track,  but  with  steady  aim  pursues  them  "  close  through 
every  lane  of  life." 

In  responding  to  the  call  of  "  The  Highland  and  Agricultural 
Society  of  Scotland"  for  reports  on  Black-Leg,  the  writer  of  the  fol- 
lowing pages  trusts  that  they  will  not  be  found  unworthy  of  patient 
investigation.  No  doubt  the  disease,  subsequently  discussed,  is 
not  now  so  common  as  it  once  was,  still  it  now  ana  again  appears 
amongst  stock  on  well-regulated  farms.  Last  month  a  farmer  in 
my  neighbourhood  lost  two  good  stirks  in  one  day  by  black-leg ; 
this  gentleman  never  setons  nor  gives  oil-cake.  During  the  present 
month,  October,  a  farmer,  in  a  rich  district,  and  occupying  a  good 
and  large  farm,  wrote  me  to  attend  and  seton  his  stirks,  iljor,v  says 
he,  "  they  are  dying  daily/'  On  attending  at  the  farm  I  found 
that  three  beasts  had  died  of  quarter-ill  within  a  few  days.  The 
nature,  cause,  prevention,  and  treatment  of  this  disease  are,  there- 
fore, far  from  being  unimportant  subjects  for  study  or  discussion. 

SECTION  L — PROXIMATE  SYMPTOMS  OF  BLACK-LEG,  OR  QUARTER-ILL. 

The  first  symptoms  that  attract  attention  to  animals  affected 
with  this  disease  are  a  vague  and  listless  expression  about  the 
&ce,  eyes  dull,  ears  heavy  and  dangling,  pulse  irregular — some- 
times not  to  be  felt,  at  other  times  as  high  as  70, 80,  or  nearly  100 
per  minute;  mouth  dry  and  hot;  at  times  the  membrane  of  the 
eyelids  very  red,  but  not  always  so;  often  lameness  in  one  of  the 
limbs;  enlargement  about  the  spine,  quarters,  brisket, neck,  or  head; 
unwillingness  to  be  moved  about,  whether  down  or  up;  no  food 
taken;  rumination  gone;  bowels  at  first  slightly  constipated,  and 
getting  more  so  as  the  disease  progresses;  urine  scanty  and  high- 
coloured  ;  and,  finally,  on  pressing  the  enlarged  places  the  animal 

TEAKS.— -JAMJABY  1862.  I* 
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evinces  little  pain,  but,  if  the  disease  has  existed  for  some  time, 
there  is  a  crepitating  crackling  feel  under  the  skin,  well  known  to 
every  one  who  has  seen  the  disease.  These  are  the 'most  promi- 
nent symptoms  when  the  animal  is  affected  externaMy.  When  the 
disease  attacks  the  animal  internally,  many  of  the  above  symptoms 
are  wanting;  the  animal  may  not  be  lame,  but  is  extremely  weak, 
unwilling  to  turn  round,  if  down  will  not  rise,  and  if  up  will  not 
readily  lie  down;  if  left  alone,  stands  stupidly  in  one  place;  there 
is  obstinate  constipation,  no  urine,  breathing  hurried  and  painful, 
legs  and  ears  icy  cold,  and  shows  a  painful  feeling  if  pinched  be- 
tween the  ribs,  or  about  the  flank.  If  the  majority  of  these  symp- 
toms are  present,  there  is  little  difficulty  in  determining  the  disease 
and  the  result.  Most  cases  of  quarter-ill  occur  in  young  animals ; 
very  few  are  affected  with  it  after  they  are  eighteen  months  old ; 
still  I  have  met  with  it  in  stots  and  heifers  feeding.  In  such  cases, 
as  soon  as  the  disease  was  certain,  the  owners  had  them  slaughtered. 
I  have  also  met  with  this  disease  in  milch  cows ;  and  in  such  cases 
there  is  a  greater  chance  of  treatment  becoming  available,  as  the 
disease  takes  a  much  longer  time  to  run  its  course,  and  the  consti- 
tution  is  not  so  much  depressed  at  first  If  a  little  blood  is  taken 
from  an  animal  suffering  from  an  attack  of  black-leg  or  quarter- 
ill,  it  is  black,  thin,  does  not  redden  on  exposure  to  the  air,  and 
does  not  readily  coagulate :  this  last  sympton  will  depend  partly 
on  the  intensity  of  the  attack,  or  the  length  of  time  it  may  have 
existed.  In  all  cases,  without  exception,  the  blood  is  abnormal,  and 
shows  a  remarkable  deficiency  of  fibrin. 

No  doubt  there  are  symptoms  more  remote  than  those  now  re- 
corded, but  such  symptons  are  very  obscure,  and  I  am  not  aware 
of  a  single  case  of  black-leg  having  been  detected  until  a  local 
determination — congestion — had  been  effected  in  some  part  of  the 
animal,  and  its  presence,  and  that  of  the  disease,  indicated  by  the 
actions  or  movements  of  the  beast.  The  great  difficulty  is  in  de- 
tecting the  presence  of  the  disease  sufficiently  early  to  allow  the 
knowledge  of  its  existence  to  be  of  any  practical  benefit. 

It  will  be  obvious  to  every  one  who  ha,s  acquired  a  sufficient 
degree  of  scientific  knowledge  of  the  structure,  functions,  and 
habits  of  animals,  &c,  that  the  deterioration  of  the  blood  is  more 
or  less  of  a  gradual  process.  In  proof  of  this  point,  and  in  con- 
nection with  the  subject  under  investigation,  I  may  mention  a  cir- 
cumstance that  just  occurs  to  my  mind.  I  was  employed  to  take 
blood  from  nine  one-year-olds;  six  of  these  had  blood  apparently 
of  good  auality,  the  blood  of  the  other  three  was  uncommonly 
black,  thin,  and  bad-looking;  so  much  so  was  this  the  case, 
that  the  people  who  were  rendering  assistance  made  observa- 
tions on  its  bad  appearance.  Well,  one  of  the  three  had  blood 
blacker  than  that  of  the  other  two:  this  one  died  of  black-leg 
within  ten  days,  and  another  of  the  three  died  of  quarter-ill  or 
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black-leg  within  one  month  from  the  time  they  were  bled.  Ori- 
ginally there  were  eleven  stirks,  but  two  died  of  the  above  disease 
immediately  before  the  lot  were  bled.  Thus  four  stirks  were  lost 
from  same  cause  within  two  months ;  the  remaining  seven  were 
put  early  to  grass,  and  all  lived.  The  owner  had  no  faith  in 
setoning  then,  but  setons  all  now,  and  no  deaths. 

Autopsy. — Appearances  presented  by  the  carcases  of  animals 
that  died  of  Black-Leg.  The  principal  attack  of  this  disease  is 
generally  confined  to  a  circumscribed  spot.  If  it  show  externally 
in  a  puffy  and  swollen  state  of  any  organ,  or  any  part  of  an  organ, 
on  cutting  open  such  place  the  whole  underlying  sub-cutaneous  cel- 
lular tissues  are  found  gorged  with  black-looking  stuff,  from  which 
oozes  out  a  large  amount  of  serum,  mixed  with  colouring  matter 
and  water  from  the  blood;  some  albumen  is  mixed  up,  still  slightly 
characteristic,  but  in  a  decomposing  state  ;  there  is  a  manifest  want 
of  the  ordinary  cohesive  properties  of  blood,  even  in  all  the  blood- 
vessels throughout  the  carcass ;  in  arteries  and  veins  the  blood  is 
thin,  black,  watery,  and  shows  no  coagulative  tendency  whatever, 
does  not  redden  on  exposure  to  atmospheric  air,  does  not  coagulate 
at  all,  even  if  kept  for  days,  and  passes  rapidly  into  decomposition. 
This  local  affection  is  peculiar  to,  and  distinctive  of,  black-leg,  and 
it  may,  and  often  does,  occur  internally;  it  is  found  about  the 
kidneys,  the  spine,  in  the  abdomen,  in  the  chest,  and  about 
the  head  and  neck,  &c.  In  every  place  it  presents  the  same 
appearance,  and  is  distinguishable  by  the  same  physical  character- 
istics. I  have  carefully  examined,  under  the  microscope,  with 
powers  varying  from  200  to  410  diameters,  the  blood  from  a  beast 
that  died  of  black-leg.  Under  these  circumstances  I  have  compared 
it  with  blood  taken  from  a  healthy  beast,  and  the  difference  was  very 
obvious.  The  blood  from  the  diseased  animal  exhibited  a  disinte- 
grated mass,  without  organisation,  showing  no  distinct  corpuscles, 
red  or  white — something  indeed  like  ruptured  fragmentary  cell- 
walls,  but  nothing  definite;  while,  with  the  same  microscopic 
powers,  the  normal  blood  showed  its  organisation  at  a  glance,  the 
red  and  white  corpuscles  clear  and  distinct. 

I  have  examined  many  animals  differently  affected,  as  to  locality, 
and  I  find  the  disease  presents  the  same  features  wherever  situated ; 
and,  if  left  to  itself,  death  always  ensues  in  black-leg  by  asthenia ; 
still,  in  most  cases,  the  part  or  organ  directly  affected  by  it  is  cir- 
cumscribed, local,  and  small.  Often  one  is  puzzled  how  to  account 
for  the  suddenness  of  death,  the  visible  causes  are  apparently  so  very 
trifling.  However,  on  making  a  careful  post  mortem  examination, 
and  taking  fully  into  consideration  the  state  of  the  affected  place, 
and  its  physical  consequences,  while  the  animal  was  still  alive,  the 
cause  of  sudden  death  becomes  evident.  Under  the  congestive  action 
which  had  at  one  period  existed,  the  capillary  vessels  had  given  way, 
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and  permitted  the  escape  of  their  contents ;  fibrinless,  disintegrated, 
and  watery  blood  passed  into  the  tissues;  this  diseased  and  dis- 
organised fluid  had  forced  itself,  or  been  forced  into,  and  permeated 
the  soft  parts  immediately  surrounding,  and  connected  with,  the 
affected  parts.  Whether  or  not  any  physical  or  structural  change 
had  taken  place  in  the  capillary  organisation,  by  which  the  escape 
of  the  fibrinless  and  disorganised  blood  was  facilitated,  I  have  never 
been  able  to  determine.  Most  likely  there  is  such  a  change;  but  in 
order  to  have  an  opportunity  of  making  the  proper  and  conclusive 
examinations  on  this  point,  the  affected  animal  would  require  to  be 
destroyed  in  the  early  stages  of  the  disease.  The  truth  is,  before 
the  parts  are  subjected  to  examination  there  is  so  much  disinte- 
gration of  all  the  tissues  about  the  affected  part,  and  they  are  so 
closely  amalgamated  with  the  putrefying  blood,  with  which  their 
every  crevice  is  filled,  that  the  whole  presents  the  appearance  of  one 
homogenous  mass ;  and  it  is  only  with  considerable  care,  and  no  little 
difficulty,  that  a  fair  sample  of  the  so-called  blood  can  be  separated 
for  inspection.  Partly  in  consequence  of  the  high  temperature  that 
existed  in  the  early  stages  of  the  disease,  the  blood  passes  rapidly 
into  decomposition ;  and,  before  the  disease  has  been  long  in  existence, 
much  of  it  is  essentially  dead,  giving  off  gas,  as  all  decomposing 
animal  matters  do;  the  crepitating  feeling  under  the  skin  is  due  to 
this.  Around  the  outer  edges  of  the  diseased  spot  the  functions  of 
life  have  been  partially  performed,  and  a  certain  amount  of  this  dead 
and  decomposing  animal  matter  has  been  carried  off  by  the  still 
acting  absorbents,  and  by  them  has  been  deposited  throughout  the 
animal  system,  and  thereby  acting  as  a  poisonous  agent.  The  cause 
here  referred  to  may  seem  inadequate  to  the  effect;  but  the  effect 
of  such  an  agency  depends  more  upon  the  previously  existing  state 
of  the  blood,  as  to  its  susceptibility  for  being  acted  upon  by  the 
peculiar  influence  of  such  agents,  than  upon  the  quantity  of  dead 
matter  that  may  be  introduced  into  the  circulation.  The  peculiar 
state  of  the  blood  has  been  already  referred  to ;  and,  taking  them 
together,  I  am  satisfied  they  are  the  principal  means  of  determining, 
and  in  a  considerable  degree  accelerating,  the  period  of  death. 

SECTION  H. — THE  NATUBE  OP  BLACK-LEG  OE  QUAETEE-ILL. 

Should  I  be  able  to  elucidate  the  true  nature  of  quarter-ill,  then 
the  task  of  pointing  out  the  means  of  prevention  or  cure  will  be 
comparatively  an  easy  one.  And  it  is  true  that  some  diseases  may, 
in  their  very  nature,  so  affect  the  animal  system  before  they  run 
their  unavoidable  course,  and  produce  such  ravages  in  the  animal 
system,  that  to  raise  up  the  body  into  a  comparatively  healthy  state 
may  be  impossible.  In  such  a  case,  to  prevent  an  attack  of  the 
disease,  or  to  mitigate  its  severity  so  as  to  render  its  occurrence 
comparatively  harmless,  is  the  best  policy  that  can  be  pursued.    Dr 
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Jenner's  inimitable  application  of  vaccination  as  a  preventive  of 
small-pox,  is  an  obvious  example  of  what  I  mean. 

For  many  years  I  have  made  quarter-ill.  or  black-leg,  my  special 
study,  and  at  my  suggestion  hundreds  or  experiments  have  been 
made  in  connection  with  its  prevention.     The  results  will  be  faith- 
fully given  as  we  go  on,  accompanied  by  hundreds  more  in  the  same 
direction.    Without  entering  on  the  question  as  to  whether  the  dis- 
ease has  its  origin  in  inflammatory  action  or  not,  I  shall  at  once 
state,  that  all  investigations  that  nave  been  truthfully  conducted, 
point  directly  to  the  conclusion  that  the  blood  of  all  animals  affected 
with  quarter-ill  is  deficient  in  the  most  important  element,  fibrin. 
The  red  corpuscules  are  in  a  disintegrated  state,  and  this  condition 
of  the  blood  is  not  restricted  to  this  particular  disease.     The  state 
of  a  cow's  blood  suffering  under  the  disease  known  as  red,  or  black 
water,  is  precisely  analogous ;  and  in  the  human  subject  the  con- 
gestive form  of  typhus  presents  exactly  the  same  symptoms  of  attack, 
runs  the  same  course,  and  is  sometimes  as  rapidly  fatal.    Of  this 
last  affection  Dr  Fordyce  says,  that  when  the  attack  is  fatal,  it 
sometimes  kills  in  five  minutes,  sometimes  it  requires  half  an  hour, 
seldom  longer  than  that  time.     Should  the  patient  linger  a  little 
longer,  we  find  it  recorded  that  petechia,  and  sometimes  vibices, 
appear  on  the  surface,  the  pulse  intermits  and  sinks,  the  extremities 
grow  cold,  and  death  ensues.     The  disease  I  am  now  studying  is 
clearly  one  of  a  decidedly  typhoid  character.    It  is  congestive  typhus, 
with  a  local  determination ;  the  thin  semi-disorganised  blood  exuding 
through  the  coats  of  the  bloodvessels,  and  becoming  lodged  in  the 
cellular  tissues  in  the  neighbourhood  of  the  congestion,  whether  sub- 
cutaneous, inter-muscular,  or  internal. 


SECTION  m. — CAUSES  OF  QUABTEB-ILL  OB  BLACK-LEG. 

All  physiologists  who  have  directed  their  attention  to  the  subject, 
have  agreed  that  the  deficiency  of  fibrin,  and  the  otherwise  vitiated 
state  of  the  blood,  are  the  principal  proximate  causes  of  quarter- 
ill.  In  endeavouring  to  elucidate  the  remote  causes  of  this  malady, 
let  us  first  of  all  inquire,  What  is  the  source  of  fibrin,  and  the  other 
constituents  of  healthy  blood  in  the  Graminivora  1  and,  secondly, 
What  part  does  the  fibrin,  &c.,  perform  in  the  animal  economy  ? 

Firstly,  The  digestive  apparatus  in  ruminants  is  not  very  simple. 
Their  food  consists  of  vegetable  products,  and  much  of  these  contain 
wry  little  nitrogen.  It  is  from  these  vegetable  compounds,  how- 
ever, that  their  blood,  and,  consequently,  all  the  various  organs 
composing  their  bodies,  are  abstracted.  Liebig  says : — "  Chemical 
researches  have  shown  that  all  such  parts  of  vegetables  as  can 
afford  nourishment  to  animals  contain  certain  constituents  which 
are  rich  in  Nitrogen;"  and  the  most  ordinary  experience  proves, 
that  animals  require  for  their  support  and  nutrition  \e«&  of  \tas& 
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parts  of  plants  in  proportion  as  they  abound  in  nitrogenous  con- 
stituents. These  important  products  of  vegetation  are  especially 
abundant  in  the  seeds  of  the  different  kinds  of  grain,  and  of  pease, 
beans,  &c,  in  the  roots  and  the  juices  of  what  we  commonly  call 
vegetables.  The  nitrogenous  substances  referred  to  are  generally 
styled  the  plastic  elements  of  nutrition,  and  are  vegetable  fibrin, 
vegetable  albumen,  and  vegetable  casein.  Mulder  says,  that,  in 
both  plants  and  animals,  a  substance  is  found  which  is  produced 
within  the  former,  and  is  imparted  to  the  latter  through  their  food ; 
it  is  contained  in  all  parts  of  plants,  in  their  roots,  stems,  fruits, 
leaves,  &c,  and  in  all  their  saps ;  and  it  forms  different  compounds 
with  sulphur  and  phosphorus,  or  with  both.  Thus  the  vege- 
table albumen,  fibrin,  casein,  &c,  are  the  basis  of  the  animal 
system,  and  enter  into  the  various  combinations  therein  produced. 
These  considerations  induced  Mulder  to  give  to  the  product  of 
vegetable  albumen,  &c,  the  name  of  Protein.  The  blood,  or  the 
constituents  of  the  blood,  are  consequently  compounds  of  this  pro- 
tein, with  variable  proportions  of  inorganic  substances ;  and  it  has 
been  truly  said  that  without  it  no  life  appears  possible  on  our  planet, 
— through  its  means  the  chief  phenomena  of  life  are  produced.  In 
addition  to  the  above,  however,  we  know  that  another  class  of  sub- 
stances is  required  in  the  animal  economy,  such  as  starch,  gum, 
sugar,  &c. ;  these  are  convertible  in  the  animal  system,  and  are 
necessary  for  carrying  on  the  air-breathing  process,  and  for  the 
accumulation  of  fat,  this  fat  being  again  convertible  to  other  pur- 
poses. 

Secondly,  What  part  does  the  fibrin  perform  in  the  animal 
economy  ?  Fibrin  being  that  substance  which  exhibits  more  vital 
properties  than  any  of  the  other  fluid  components  of  the  blood — so 
much  so,  that,  if  separated  from  the  other  constituents  of  the  blood 
it  is  capable  alone  of  assuming  the  condition  of  an  organised  tissue, 
— it  was  natural  to  suppose  that  it  was  the  pabulum  from  which 
materials  were  drawn  for  the  growth  and  development  of  the 
animal  body.  This  opinion  was  at  one  time  held  and  promulgated 
by  Dr  Carpenter ;  but  it  has  been  shown  that,  so  far  from  there 
being  any  evidence  of  the  identity  of  the  fibrin  of  the  blood  and 
the  substance  of  muscle  (flesh),  the  evidence  goes  entirely  in  the 
opposite  direction.  Further,  it  has  been  clearly  demonstrated,  from 
both  structural  and  chemical  indications,  that  fibrin  is  rather  in  a 
transitionary  state  towards  the  fibro-gelatinous  textures  than  to- 
wards the  cellulo-albuminous  class;  because  the  fibrous  network 
which  is  formed  by  its  coagulation  bears  a  stronger  resemblance 
to  the  white  fibrous  tissue  than  to  any  other  texture  of  the  body ; 
whilst  the  points  in  which  the  chemical  properties  of  fibrin  differ 
from  those  of  albumen  are  such  as  manifest  a  relationship  to 
gelatine. 
Now,  there  is  a  large  class  of  tissues  in  the  animal  structure 
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named  gelatinous,  from  the  large  quantity  of  gelatine  that  may  he 
extracted  from  them ;  the  principal  of  these  are  the  skin,  hair, 
hoofs,  cartilage,  serous  membranes,  and  the  soft  part  of  bones,  &c. 
The  organised  fabric  of  animals  contains  a  very  large  quantity  of 
gelatine ;  in  fact  all  our  knowledge  of  the  development  or  growth 
of  the  gelatinous  tissues  combines  in  leading  us  to  regard  them  as 
secondary  products,  which  take  their  rise  in  fibrin,  and  can  only 
be  generated  by  the  metamorphosis  of  protein  compounds.  We 
may  therefore  regard  it  (fibrin)  as  the  special  basis  of  the  many 
gelatinous  tissues  which  occupy  so  important  a  position  in  the 
animal  economy.  Most  chemical  physiologists  have  agreed  that  the 
substances  forming  gelatinous  tissues  cannot,  under  any  circum- 
stance, be  retransformed  within  the  animal  body  into  any  kind  of 
nutritive  material,  excepting  to  gelatinous  tissues  again.  It  is  easy 
to  understand,  then,  how  the  blood  in  young  animals  may  become 
destitute  of  fibrin,  for  the  gelatinous  tissues  in  young  animals 
form  a  far  larger  proportion  of  the  whole  body  than  they  do  in 
full  grown  animals.  A  constant  demand  is,  in  them,  made  on  the 
fibrin  of  the  blood  to  meet  the  requirement  of  material  for  the 
fast  growing  gelatinous  tissues  contained  in  the  cartilage,  the  soft 
parts  of  bones,  the  ligaments,  the  serous  membranes,  the  skin,  hair, 
hoofs,  &c  Once  the  fibrin  is  transformed  or  converted  into  these 
gelatinous  tissues,  it  cannot  be  reconverted  into  blood,  or  enter 
into  the  composition  of  any  other  part  of  the  living  body. 

It  is  a  singular  fact  connected  with  quarter-ill  or  black-leg, 
that  young  animals  apparently,  under  almost  every  circumstance 
or  condition,  have  been  affected  by  it — some  of  them  lean,  and 
daily  getting  more  lean,  others  of  them  fat  and  daily  getting  fatter. 
This  anomaly,  however,  may  be  easily  explained :  the  daily  food 
supplied  to  the  former,  if  sufficient  in  quantity,  has  been  sadly  de- 
ficient in  quality ;  it  has  been  destitute  of  the  elements  of  protein, 
also  of  those  necessary  to  produce  fat.  In  the  latter  case,  where 
the  animals  have  been  in  good  condition,  thriving  as  well  as  one 
could  wish,  the  food  has  been  rich  in  matters  adapted  for  the  pro- 
duction of  fat,  starch,  oil,  &c,  but  deficient  in  the  plastic  or  nitro- 
genous elements  of  nutrition.  The  elements  of  fat  have  been  fur- 
nished in  the  food,  the  animal  has  grown  well,  the  framework  has 
been  raised ;  but  in  furnishing  to  the  strong,  large,  and  fine  frame 
the  fibrin,  &c,  necessary  to  produce  the  gelatinous  tissues,  the 
amount  of  fibrin  in  the  blood  has  been  reduced  much  below  the 
normal  standard.  Some  exciting  cause  passes  over  the  animal,  and 
he  becomes  a  victim  of  this  fatal  disease. 

The  most  casual  observer  must  be  cognisant  of  the  fact,  that 
some  breeds  of  cattle  are  more  liable  to  be  affected  with  quarter- 
ill  or  black-leg  than  others.  The  old  breeds  common  to  Scotland 
many  years  ago,  were  the  most  subject  to  its  attacks ;  and,  where 
there  still  remains  a  few  of  them,  other  circumstances  being  alike, 


142  QUARTER-ILL  OK  BLACK-LEG. 

they  are  even  now  far  more  liable  than  the  fine  short-horn  and 
short-horn  crosses  now  to  be  met  with  in  every  locality.  Gene- 
rally the  breeds  that  showed  the  greatest  liability  to  an  attack  of 
this  disease  (I  never  heard  of  an  animal  having  it  twice)  were 
thick-skinned,  strong-horned,  shaggy-haired,  heavy-boned,  clumsy- 
looking  brutes:  and,  although  there  were  exceptions,  they  were 
not  commonly  supplied  with  properly  nourishing  food ;  and  the 
fact  that  they  were  heavy  in  the  offal,  the  skin,  hair,  bones,  &c., 
— being  far  heavier  than  in  the  improved  breeds— I  say,  this  fact 
alone  made  them  far  more  liable  to  attacks  of  quarter-ill  or  black- 
leg, inasmuch  as  the  gelatinous  tissues,  being  more  extensive, 
made  a  greater  demand  on  the  fibrin  of  the  blood,  reducing  it 
below  the  proper  standard,  and  thus  predisposing  the  animal  to 
diseases  of  a  typhoid  character.  Moreover,  when  the  breeds  now 
referred  to  were  common,  the  accommodation  for  cattle  was  not 
nearly  so  comfortable  as  it  is  now.  Byres  were  either  low,  dirty  ^ 
and  ill-ventilated  cots,  or  they  were  open  in  many  places  to  all  the 
winds  of  the  heavens.  I  recollect  perfectly  what  a  work  it  was  to 
stop  up  and  keep  out  the  snow  when  the  "  drifty"  day  came; 
many  of  the  young  animals  were  half-starved  for  meat  and  shelter, 
and  no  wonder  they  died  of  quarter-ill  or  black-leg.  I  find  that 
improvement  in  comfort  and  stock  has  had  a  most  beneficial  effect 
in  warding  off  this  very  fatal  disease.  The  breeds  now  valued  are 
well  housed,  comfortably  kept,  regularly  supplied  with  food,  and 
that  food  of  good  quality  and  a  sufficient  supply,— on  all  well- 
regulated  farms  the  cattleman  being  considered  the  most  import- 
ant man  amongst  the  officials,  the  consequence  is  that  black-leg 
has  become  very  restricted.  Still,  whether  it  be  anything  about 
the  farm-steading,  such  as  exposure  to  certain  unhealthy  currents, 
the  mode  of  management,  toe  breeds,  or  anything  raised  in  the 
crops,  black-leg  does  now  and  again  appear,  and  the  sequel  of  this 
report  will  show  that  there  is  more  of  it  in  this  country  than  would 
at  first  sight  appear. 

SECTION  IV. — PREVENTION  OF  BLACK-LEG  OR  QUARTER-ILL. 

Possibly  without  any  true  notion  of  the  manner  in  which  the 
animal  system  became  affected  by  the  operation,  setoning  the  dew- 
lap of  stirks,  as  a  preventive  of  black-leg,  has  been  practised,  on  a 
very  limited  scale,  in  Scotland  for  at  least  twenty-five  or  thirty 
years  back.  For  a  great  part  of  twenty  years  I  have  practised  it 
myself,  and  have  never  lost  sight  of  its  effects  as  a  preventive.  I 
recollect  perfectly  of  the  first  lot  of  cattle  I  setoned ;  it  was  in  the 
autumn — three  one-year-olds  and  two  two-year-olds  had  died,  on 
the  farm,  of  black-leg,  and  all  within  a  few  days.  Another  person 
and  I  proposed  to  the  overseer  of  the  farm  that  the  remaining 
stock  of  the  same  age  should  be  setoned  in  the  dewlap  as  a  pre- 
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ventive.  And,  as  a  commencement  at  that  farm,  I  then  setoned 
thirty-three  cattle;  most  of  them  had  been  socking  calves,  and  had 
never  been  bound  in  a  house,  and  consequently  the  job  was  a  keen 
one :  no  more  of  the  cattle  died,  however ;  and  I  do  not  recollect 
of  hearing  of  another  beast  being  attacked  at  that  farm  with  black- 
leg after  the  setoning  was  begun  and  carried  on. 

The  principles  on  which  setoning  for  the  prevention  of  this 
disease  is  adopted  may  here  be  explained;  it  has  alreadv  been 
pointed  out  that  the  proximate  cause  of  the  disease  is  the  deficiency 
of  fibrin  in  the  blood — the  disease  itself  being  congestive  malig- 
nant typhus.      In  all  typhoid  diseases  the  fibrin  is  deficient  in 
the  blood,  and  there  is  very  little  arterial  action;  but  it  is  found, 
by  the  experience  of  all  medical  men,  that  if  an  inflammatory  action 
can  be  set  np  in  the  system,  even  should  it  be  circumscribed  and 
local,  the  amount  of  fibrin  in  the  blood  is  immediately  increased. 
Dr  Carpenter  says,  "  in  putrid  or  malignant  fevers'' — and  such  is 
Mack-leg — "  there  appears  to  be  a  very  marked  diminution  of  fibrin, 
and  also  in  the  other  solid  constituents  of  the  blood ;  and  in  its 
advanced  stages  the  blood  may  entirely  lose  its  power  of  coagula- 
tion"— in  such  a  state  I  have  found  the  blood  in  black-leg — "  and 
in  a  case  of  typhus  abdominalis  in  which  the  blood  was  analysed 
the  fibrin  was  altogether  deficient"    Now,  the  quickest,  the  safest, 
and  the  best  plan  for  raising  and  maintaining  a  merely  local  in- 
flammatory action  in  cattle,  and  thus  keeping  up  a  proper  amount 
of  fibrin  in  the  blood,  is  by  inserting  a  seton  in  the  dewlap.     The 
part  of  the  animal  called  the  dewlap  is  that  portion  of  comparatively 
loose  skin  where  the  lower  part  of  the  neck  terminates  in  the 
brisket  between  the  forelegs.     The  manner  in  which  I  operate  is 
this:  I  have  a  seton-needle  five  inches  long,  very  sharp  at  one  end 
and  blunt  at  the  other,  in  which  there  is  a  large  eye ;  I  take  the 
strongest  and  broadest  tape-wick  to  be  got.    From  twelve  to  four- 
teen inches  of  this  wick  is  required  for  each  beast ;  about  three 
inches  in  the  middle  of  this  setoning  string  is  smeared  with  a  mix- 
tare  of  equal  parts  of  digestive  and  blister  ointment ;  this  smeared 
string  is  now  inserted  into  the  eye  of  the  setoning-needle.    I  then 
pull  down  the  skin  for  about  three  inches,  almost  between  the  fore- 
legs in  front,  thrust  through  the  needle,  leave  the  setoning-string 
in  the  opening — fastening  the  two  ends  of  it  securely,  and  the 
operation  is  completed.     To  have  an  increased  benefit  from  the 
seton  it  should  now  and  again  be  turned,  and  a  little  fresh  ointment 
put  upon  it  to  excite  and  keep  up  a  strong  but  merely  local  in- 
flammatory action.   The  mere  presence  of  the  seton,  however,  act- 
ing as  a  foreign  body,  will  serve  to  keep  up  the  necessary  irritation 
and  slight  suppuration,  and  so  long  as  this  is  done  so  long  will  the 
consequent  inflammatory  action  maintain  the  proper  amount  of 
fibrin  in  the  blood. 
By  men  whose  minds  were  unprejudiced  and  open  to  conviction, 
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setoning  the  dewlap  of  their  young  stock  as  a  preventive  of  blacks 
leg,  has  been  fairly  tried,  and  with  the  best  results.  However,  the 
doctrine  of  prevention  is  a  very  dark  and  uncertain  one,  and  requires 
strong  proof  and  a  broad  basis  whereon  to  establish  a  principle 
founded  on  it.  Although,  from  extensive  and  prolonged  proof,  I 
am,  myself,  perfectly  satisfied  of  its  efficacy,  yet  I  was  anxious  to 
test  the  principle  by  an  appeal  to  the  experience  of  stockmasters  in 
general.  During  the  present  year  I  had  above  one  hundred  copies 
of  the  enclosed  circular*  sent  to  farmers  and  others  scattered  over  a 

Eortion  of  the  kingdom  one  hundred  miles  long  by  forty  miles 
road ;  also  to  the  Orkneys,  &c.  I  addressed  to  all  the  same  cir- 
cular, without  making  any  special  observation  to  any  one.  Many 
of  the  gentlemen  so  addressed  I  have  never  seen,  merely  had  their 
names  and  address  from  the  public  newspapers.  Enclosed  along 
with  each  circular  I  sent'  an  envelope  stamped  and  addressed  to 
myself.  The  answers  are  most  satisfactory ;  they  are  from  men  of 
every  grade  in  agricultural  society — proprietors,  land-stewards, 
and  farmers;  each  and  all  freely  give  their  experience  on  this 
important  subject.  From  these  it  will  be  seen  that  setoning 
the  dewlap  is  the  principal  means  adopted  for  the  prevention  of 
quarter-ill  or  black-leg;  still  other  appliances  are  useful  in  keeping 
the  animal  in  a  healthy  state — these  will  be,  and  have  already  been, 
referred  to.  I  shall  now  avail  myself  of  this  proof,  by  subjoining 
a  few  of  the  principal  notes  received  in  answer  to  my  circulars, 
giving  the  exact  words  of  the  writers,  and  the  initials  of  their 
names  and  farms  or  residences — viz. : 

1.  P.  G.,  H.,  says:  "In  answer  to  your  inquiry,  three  years  ago 
I  got  ten  calves  setoned,  and  all  came  through  safe ;  next  year  I 
neglected  setoning,  and  six  of  them  died  of  quarter-ill ;  last  year  I 
had  ten  setoned,  and  all  came  through:  previous  to  my  adoption  of 
setoning,  I  was  in  the  way  of  losing  one,  two,  or  three  yearly,  I 
know  of  nothing  equal  to  the  seton  " 


*  February  16, 1860. 
Sir, — Wishing  to  be  in  possession  of  reliable  Statistics  on  the  effect  of  Setoning 
the  Dew-lap  as  a  preventive  of  Quarter-Ill  in  young  Stock,  I  respectfully  request 
your  answers  to  these  few  questions  : — 

I.  State  the  gross  number  of  Calves  you  have  had  Setoned  yearly  ? 
II.  For  how  many  years  have  you  practised  Setoning  ? 

III.  How  many  of  those  Setoned  have  died  of  Quarter-Ill  ? 

IV.  Previous  to  your  adopting  the  Seton,  were  your  young  Stock  subject  to 

Quarter-Ill  ? 
V.  Do  you  know  of  any  other  means  of  prevention  equal  to,  or  preferable  to, 
the  Seton  ? 

You  will  oblige  me  very  much  if  you  procure  information  on  the  above  points 
from  any  of  your  neighbours,  and  enclose,  along  with  this  note,  to,  your  obedient 
servant. 
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2.  J.  L.,  M.,  writes :  "  For  five  years  I  setoned  nine  calves  yearly, 
and  none  died ;  often  I  lost  before.  Three  calves  died  of  quarter- 
ill  the  year  before  I  commenced  setoning." 

3.  J.  S.,  C,  writes:  "Have  much  pleasure  in  answering  your 
queries.  For  the  last  six  years  I  have  setoned  from  sixteen  to  twenty 
beasts  yearly,  out  of  which  there  has  not  been  a  single  death  from 
quarter-ill.  Three  years  previous  to  adopting  the  seton,  out  of  eight 
year-olds  we  lost  three  of  quarter-ill ;  and  yearly  before,  from  time 
to  time,  a  beast." 

4.  A.  L.,  B.  R,  says :  "  For  the  past  twenty  years  I  have  setoned 
between  fifty  and  sixty  calves  yearly ;  very  few  of  these  have  died, 
if  any.  My  stock  was  very  subject  to  quarter-ill,  previous  to  my 
adopting  the  seton.  The  use  of  a  moderate  quantity  of  linseed- 
cake  has  been  found  to  be  very  beneficial  to  young  stock  after 
being  housed,  continuing  this  until  grass  next  season." 

5.  W.  S.,  F.,  says :  "  For  five  years  I  have  setoned  eight  calves 
yearly ;  two  of  these  died  of  quarter -ill.  Previous  to  adopting  the 
seton,  nearly  the  one-half  of  the  number  died  yearly." 

6.  R.  M4W.,  C,  says :  "  I  have  setoned  nine  calves  yearly  for 
fifteen  years,  and  of  these  I  have  lost  one  in  quarter-ill.  I  lost 
repeatedly  before.  In  1847,  one  was  affected  and  died.  I  bled 
the  rest  as  a  preventive,  and  in  five  days  one  more  died  in  quarter- 
ill;  I  setoned  the  remainder,  and  had  no  more  trouble." 

7.  Mr  W.,  D.,  writes :  "  I  have  setoned  for  upwards  of  sixteenth 
years  from  thirty  to  forty  of  my  own  stock  yearly.  Three  of  the 
whole  have  died.  Previous  to  adopting  the  seton  they  died  of 
quarter-ill  occasionally ;  but  since,  I  have  taken  more  trouble  in 
feeding,  and  this,  I  think,  has  much  to  do  with  prevention.  I 
know  of  no  plan  preferable  to  the  seton :  the  seton  is  the  most 
simple.  Blistering  on  the  loins  with  tar,  and  bleeding,  is  said  to  be 
a  preventive. 

8.  A.  C,  B.,  writes:  "I  have  setoned  my  young  cattle  for  eight 
years,  from  twelve  to  fourteen  yearly  ;  two  of  these  have  died,  but 
it  was  doubtful  if  quarter-ill  was  the  cause  of  death.  Previous  to 
setoning,  I  often  lost  three  or  four  in  one  year  from  quarter-ill.  I 
never  tried  any  other  preventive." 

9.  D.  M.,  E.,  writes :  "  Previous  to  the  late  proprietor  letting  his 
farms,  the  young  stock,  which  averaged  about  thirty,  were  all 
setoned  yearly,  for  about  twenty-four  years,  the  present  cattleman 
being  here  all  the  time,  and  longer,  say  for  thirty  years  past ;  and 
during  the  time  of  setoning,  does  not  recollect  of  a  single  death 
from  quarter-ill." 

10.  G.  H.,  L.,  writes:  "I  have  setoned  for  four  or  five  years  from 
seven  to  nine  yearly ;  none  of  these  have  died.  Previous  to  seton- 
i&£,  scarcely  a  year  passed  but  some  of  them  died.  I  have  tried 
different  things  to  prevent  it,  but  I  prefer  the  seton/' 

11.  G  A.,  0.,  writes:  "I  have  setoned  eight  years,  six  calves 
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yearly,  and  none  of  those  have  died.  I  was  very  much  distressed 
with  quarter-ill  before.  I  know  of  nothing  equal  as  a  preven- 
tive." 

12.  W.  C,  C,  writes:  Have  setoned  my  calves  for  sixteen  years 
at  least ;  averaging  six  calves  yearly,  one  died  in  quarter-ill  the  day 
after  being  setoned ;  no  more  have  died  ;  my  stock  were  exceed- 
ingly subject  to  quarter-ill  before." 

13.  N.  0.,  P.,  writes :  "Setoned  ten  calves  yearly  for  eleven  years; 
none  of  these  died,  but  before,  some  seasons,  I  lost  in  quarter-ill." 

14  A.  S.,  G.,  writes:  "For  the  last  eight  years  I  have  setoned 
twelve  calves  yearly  ;  two  of  those  setoned  have  died  of  quarter- 
ill  ;  previous  to  setoning  I  did  lose  some  calves,  but  not  to  a  great 
extent ;  what  I  approve  of  is  a  selection  of  food,  so  as  to  keep  the 
bowels  regular,  and  the  blood  in  a  healthy  state — linseed  or  oil- 
cake ;  I  have  used  this  for  four  years  along  with  the  seton,  and 
have  lost  none  since/' 

15.  A.  M.,  S.:  "I  had  twelve  calves  setoned  yearly  for  ten  years; 
of  these  two  have  died  of  quarter-ill.  Previous  to  setoning,  my 
beasts  were  very  subject  to  quarter-ill." 

16.  G.  M.,  W.,  writes:  "Have  setoned  from  eight  to  ten  calves 
yearly,  for  about  four  years  back;  two  of  these  have  died,  but 
before  I  setoned,  my  stock  was  very  subject  to  it.  I  know  of  no 
other  plan  equal  to  the  seton  as  a  preventive." 

17.  J.  P.,  landsteward,  C,  writes:  "I  am  in  receipt  of  yours 
regarding  setoning  calves.  I  shall  give  the  information  with  great 
pleasure :  there  are  always  twenty  calves  on  the  farm  here,  and 
since  you  setoned  them  first,  eight  years  ago,  I  have  done  it  always, 
and  lost  none ;  before  setoning,  scarcely  a  year  passed  without 
deaths ;  the  year  before  you  commenced  it  here  there  were  four 
died  in  quarter-ill.  I  know  of  nothing  equal  to  the  seton  as  a  pre- 
ventive; please  let  me  know  the  ointment  you  approve  of  for 
making  the  setons." 

18.  J.  L.,  H.,  writes :  "  I  have  setoned  my  young  beasts  for  four 
years  back,  from  seven  to  eight  yearly,  and  of  those  setoned  none 
have  died.  I  was  terribly  annoyed  with  quarter- ill  before  I 
setoned.     I  have  lost  four  in  one  season. 

19.  J.  D.,  B.,  writes:  "I  have  practised  setoning  for  about  twelve 
years.  I  have  done  from  thirty  to  forty  for  myself  and  neighbours 
yearly,  and  during  that  time  I  have  known  only  three  to  have  died 
of  quarter-ill ;  last  year  I  neglected  to  seton  my  own,  and  one  of 
them  died ;  three  years  ago  I  neglected  it,  and  one  died ;  for  my 
part,  I  know  of  nothing  equal  to  the  seton  as  a  preventive ;  before 
setoning,  I  scarcely  passed  a  year  without  losing  one  or  two." 

20.  S.  H,  M.,  writes  :  "  For  eight  years  I  have  setoned  yearly 
sixteen  calves ;  two  of  these  have  died  ;  many  of  my  young  beasts 
died  of  quarter-ill  before  I  commenced  to  seton/' 

21.  Mr  C,  L.,  writes :  "  Had  for  several  years  lost  two  or  three 
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yearly  from  quarter-ill,  bat  have  for  the  last  five  or  six  yean 
setoned  my  young  stock,  and  no  symptoms  of  the  disease  have 
appeared  since  that  time;  my  young  stock,  bred  by  myself,  is 
generally  about  fifteen/' 

22.  R  A.,  EL,  writes :  "I  have  practised  setoning  for  eight  years, 
and  have  setoned  sixteen  calves  yearly  ;  of  these  I  have  lost  one 
or  two  of  quarter-ilL  I  approve  of  1  lb.  of  oil-cake  per  day  to  each 
beast,  as  there  have  none  died  since  the  oil-cake  has  been  used  by 
me;  previous  to  using  the  seton  my  stock  were  very  subject  to 
quarter-ilL" 

23.  J.  M.,  J.,  writes :  "  Have  setoned  for  nine  or  ten  years  from 
right  to  twelve  yearly ;  and  none  of  those  setoned  have  died.  To 
a  very  great  extent  I  was  subject  to  quarter-ill  in  my  stock  before 
setoning." 

24.  J.  L.,  B.,  writes :  "  I  have  practised  setoning  my  stirks  for 
nearly  twenty  years,  and  from  fifteen  to  eighteen  yearly.  Of 
these  few,  if  any^  have  died  of  quarter-ill.  Occasionally  some  died 
of  quarter-ill  before  I  commenced  to  seton." 

25.  J.  D.  C,  A.,  writes:  "I  have  setoned  for  the  last  eight 
years  eight  to  ten  yearly ;  none  of  these  have  died ;  previous  to 
setoning,  mine  were  very  bad  for  dying  in  quarter-ill." 

26.  Widow  A.,  J.,  "  Had  seven  calves  died  of  quarter-ill  in  1857 ; 
was  induced  to  try  the  seton  ever  since,  and  none  have  died/' 

27.  W.  P.,  J.,  writes :  "  I  have  setoned  nine  calves  yearly  for 
seven  years,  and  none  of  those  have  died.  Generally,  two  or  three 
yearly  died  before  I  commenced  to  seton/' 

28.  J.  D.,  C,  writes:  "We  have  setoned  yearly,  for  at  least 
eight  years,  nine  calves ;  one  of  these  always  ate  out  the  seton  and 
died  of  quarter-ill ;  generally,  we  lost  one  or  two  yearly  before ; 
the  seton  is  the  only  preventive  I  know  of." 

29.  A.  P.,  M.,  writes :  "  I  have  setoned  for  four  or  five  years 
fifteen  calves  yearly ;  none  of  these  have  died  of  quarter-ill :  pre- 
vious to  setoning,  I  lost  one,  two,  and  three  calves  yearly.  I  think 
when  I  gave  oil-cake  I  had  no  quarter-ill." 

30.  G.  B.,  Y.,  writes :  "  I  have  setoned  twenty-six  calves  yearly 
for  the  last  six  or  seven  years ;  only  lost  one  of  these,  and  that 
one  only  last  week ;  before  setoning  I  was  very  subject  to  quarter- 
ill,  generally  losing  four  or  five  in  a  year  by  it.  I  know  of  no 
other  preventive  than  setoning." 

31-  J.  M.,  Forgue,  writes :  "  Have  setoned  for  fifteen  years  six 
calves  yearly ;  only  one  of  these  died  of  quarter-ill,  and  that  one 
ate  out  the  seton/' 

I  shall  now  add  a  few  extracts  from  the  answers  to  my  circular, 
that  refer  more  particularly  to  the  value  of  oil-cake  as  preventive 
of  black-leg  or  quarter-ill : — 

32.  R  U.,  Orkney  t  writes :  "  I  was  on  a  large  farm  for  about 
twenty  years.    I  recollect  fifteen  calves  died  of  quarter-ill  in  one. 
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year.  The  late  Captain  Barclay  of  Ury  published  his  experience 
in  a  letter.  His  plan  was  to  give  about  1  lb.  of  oil-cake  daily  until 
the  calves  were  put  on  grass  next  season,  commencing  when 
weaned.    This  was  adopted,  and  there  was  no  more  quarter-ill.,, 

33.  B.  A.,  G.,  writes:  "  I  approve  of  1  lb.  of  oil-cake  daily  to 
every  calf.  I  give  this,  and  use  the  seton  steady.  None  die  of 
quarter-ill  now,  and  many  did  so  before." 

34.  Mr  0.,  a  farmer,  writes :  "  I  take  my  young  beasts  into  the 
house  pretty  early,  in  the  autumn  at  least  all  night,  and  for  a  few 
weeks  about  the  end  of  grass  and  the  beginning  of  winter  I  give 
some  oil-cake.  I  pay  good  attention  to  their  comfort  and  clean- 
ness. I  don't  let  them  get  too  fat  or  too  lean,  and  I  am  not 
troubled  with  quarter-ill." 

35.  A.  M.,  C,  writes:  "I  give  oil-cake  as  a  preventive  for 
quarter-ill.  I  have  done  it  for  nine  years,  and  have  never  lost 
any  of  my  calves  that  got  oil-cake  during  the  winter.  I  have  lost 
three  in  a  season  before/' 

36.  J.  L.,  of  A.,  writes :  "  The  Hereford  breed  of  cattle  that  I 
have  now  had  for  more  than  twenty  years  seem  well  adapted  to 
this  northern  climate,  having  only  lost  one,  a  calf,  of  all  the  herd, 
some  years  ago.  It  was  supposed  to  be  attacked  by  quarter-ill. 
Since  that  time  I  allow  a  small  quantity  of  oil-cake  to  be  given  to 
the  calves  the  first  winter,  which  not  only  keeps  them  in  better 
condition,  but  is  said  to  be  a  preventive  of  quarter-ill ;  at  any  rate 
I  have  lost  no  more  than  what  I  have  stated  of  either  young  or 
old  of  any  disease  whatever.* 

37.  A.  M.,  C.  K.,  writes  :  <c  From  all  I  can  hear  the  setoning  of 
calves  is  not  general  in  this  quarter.  A  few  give  oil-cake  as  a  pre- 
ventive of  quarter-ill.  I  have  done  so  for  some  years,  and  have 
never  lost  any  of  my  calves  that  got  oil-cake  in  winter ;  previously 
I  lost  many." 

The  above-noted  quotations  are  a  few  of  the  most  prominent 
from  a  mass  of  letters  now  before  me,  selected  not  that  they  differ 
in  sentiment  with  the  others,  but  because  they  are  the  most  con- 
cise, and  represent  the  largest  number  of  animals.  They  are  the 
spontaneous  expression  of  the  experience  of  practical  men  en- 
gaged in  agriculture — men  of  all  grades,  from  the  small  farmer 
with  his  three  calves  yearly  up  to  the  large  stock-master  who  raises 
yearly  nearly  three-score  calves — all  are  agreed  that  setoning  the 
dewlap  or  a  little  oil-cake,  or  perhaps  both,  are  almost  certain  pre* 
ventives  of  black-leg  or  quarter-Hi. 

.  Young  beasts  should  be  accustomed  to  eat  oil-cake  about  the 
time  they  are  weaned.  In  addition  to  its  value  as  affording  the 
proper  pabulum  to  special  organs  and  elements  of  the  body,  and 
thereby  assisting  in  the  prevention  of  quarter-ill,  it  is  admirably 
adapted  for  securing  the  development  of  the  whole  body,  and  is 
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therefore  intrinsically  valuable  as  a  general  article  of  food.  In 
connection  with,  and  pertaining  to  the  prevention  of  black-leg  or 
quarter-ill,  I  shall  here  insert  a  few 

General  Observations  on  ike  Raising  of  Young  Stock. — By  sup- 
plying young  animals  with  food  rich  in  the  elements  of  albumen, 
fibrin,  and  casein,  or  substances  convertible  into  these,  the 
normal  state  of  the  body  and  blood  may  be  maintained,  and  the 
risk  of  the  attacks  of  diseases,  such  as  black-leg,  will  be  materially 
lessened.  I  find  that  the  oat  straw  furnished  to  cattle  often  con* 
tains  very  little  real  nourishment,  but  a  very  small  quantity  of 
protein  compounds,  not  above  lj  per  cent  of  nutritive  value, 
good  hay  about  8  per  cent,  while  61  lbs.  of  good  turnips  are  equal 
in  feeding  value  to  only  about  2  lbs.  of  average  oil-cake. 

A  knowledge  of  the  quantity  and  nature  of  the  food  necessary 
to  be  furnished  to  the  young  animal,  suited  to  the  breed,  age,  and 
condition,  would  go  far  to  enable  the  stock-master  to  raise  and 
treat  his  animals  in  a  safe  and  profitable  manner.  The  feeding  pro- 
perties that  straw  presents  are  very  various,  arising  from  several 
causes — the  kind  of  grain,  the  nature  of  the  soil,  the  variety  of 
season,  and  the  condition  when  harvested — all  these  will  have 
their  influence  on  the  nutritive  properties  of  straw.  The  same 
may  be  said  of  turnips — the  kind  of  turnip,  the  manure  employed, 
the  season  and  the  soil — all  these  affect  the  feeding  properties  of 
turnips.  One  thing  has  appeared  to  me  strange  and  shortsighted, 
that  any  person  conversant  with  agriculture  should  purchase  the 
so-called  artificial  food,  so  much  advertised  in  the  public  papers,  for 
the  purpose  of  fattening  our  domesticated  animals.  Why,  those  who 
compound  and  sell  such  artificial  food  cannot  have  access  to  a  single 
ingredient  but  what  the  farmer  can  furnish  for  himself  at  about  one- 
fourth  part  the  price  asked  by  these  venders.  The  whole  secret 
consists  in  the  stock-master  becoming  familiarly  acquainted  with 
the  selection  and  the  proper  appropriation  of  the  fooa.  The  prac- 
tical farmer  should  know  that  the  young  animal  has  different 
wants  from  the  full-grown  one;  that  it  requires  phosphates  and 
bone-earth  to  build  up  and  strengthen  the.  solid  parts  of  the  bones 
— milk,  good  straw,  barley,  oats,  wheat,  and  hay  contain  these. 
Again,  elements  are  necessary  for  the  production  of  muscle,  gela- 
tinous tissues,  and  the  soft  parts  of  bone — well  adapted  for  this  pur- 
pose are  pease,  beans,  bran,  or  linseed ;  and  for  even  young  stock 
a  certain  amount  of  food  convertible  into  fat  is  necessary — turnips, 
potatoes,  and  linseed-cake  are  here  indicated.  All  the  above,  or 
proper  substitutes  for  them,  may  be  had  by  the  farmer  in  any 
quantity,  of  the  best  quality  and  at  the  cheapest  possible  rate ; 
and  I  shall  now  add  a  few  hints  as  to  the  manner  in  which  this 
may  be  accomplished. 
No  single  substance  that  we  possess,  so  far  as  I  am  aware,~can 

rival  oil-cake  as  a  compound  for  feeding  live-stock,  still,  its  com- 
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position  being  accurately  ascertained,  could  not  a  compound  be  made 
up,  of  other  kinds  of  food,  equally  as  good  in  feeding  properties, 
and  at  the  same  time  cheaper  than  the  oil-cake  ?  Now,  it  is  well 
known  that  oil-cake  generally  contains  from  22  to  25  per  cent  of 
protein  compounds — that  is,  albumen,  gluten,  &c.  In  this  respect 
the  pea  and  the  bean  are  the  only  seeds  that  approach  it,  the 
pea  containing  about  24*  per  cent,  and  the  bean  sometimes  as 
much  as  28*  per  cent,  of  protein  compounds.  Again,  oil-cake 
contains  a  great  amount  of  fatty  matter,  sometimes  nearly  12  per 
cent,  oil  or  fat  in  some  cheap  form  or  other  must  therefore  be 
added  to  any  mixture  that  is  to  rival  or  be  equal  to  oil-cake.  If, 
with  90  lbs.  of  beans,  we  could  mix,  grind  up,  or  otherwise  incor- 
porate 10  lbs.  of  oil  or  fat,  we  should  have  a  compound  nearly 
equal  in  all  but  one  respect  to  an  equal  weight  of  the  cake  from 
the  natural  seed.  Thus  100  lbs.  of  English  oil-cake,  and  100  lbs. 
of  beans  so  prepared  would  consist  respectively  of — 

Oil-cake.  Bean-mixture. 
Starch,  sugar,  and  gum  or  mucilage,       ...    39  40 

Gluten,  albumen,  &c, 22  25 

Fat, 12  12 

Saline  matter, 7  3 

Water  and  husk, 20  20 

100  100 

On  comparing  these  two  columns,  we  see  that  the  mixed  beans 
have  the  advantage  in  regard  to  starch  and  gluten,  and  are  defec- 
tive only  as  regards  the  inorganic  or  saline  matter ;  of  this  last  the 
beans  contain  only  one  half  as  much  as  oil-cake.  An  addition  of 
6  lb.  of  bone-meal,  recently  ground  and  in  a  fresh  and  sweet  state, 
would  supply  the  deficiency  of  lime  and  phosphates,  and  would 
make  a  mixture  equivalent  in  chemical  composition,  and  therefore, 
I  should  hope,  equal  in  fattening  and  other  virtues  to  an  equal 
weight  of  oil-cake.    Thus  the  proposed  mixture  would  consist  of 

Prepared  beans,  .  .  90  lb. 

Oil  or  fat,  .  .  .  10  „    Fine  linseed  oil  would  do. 

Bone  meal,        .         •         .  6  „ 

106  „ 

The  principal  difficulty  attending  the  above  composition  would  be 
in  procuring  and  mixing  the  fat  with  the  bean  meal,  but  the  same 
end  may  be  attained  in  a  different  way;  the  linseed  of  good 
quality  contains  upwards  of  20  per  cent  of  oil  A  mixture,  there- 
fore, of 

Bruised  linseed,  •  •         40  lb. 

Bean  meal,        .  .  .  60  „ 

Bone  meal,        .  .         •  4  „ 


*  Professor  Johnston. 
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would  contain  of  the  several  constituents  which  are  essential  to  the 
value  of  the  mixture  about  the  following : — 


Starch,     . 

40  lb. 

Protein  compounds,     . 
Fatty  matter, 
Saline  matter,   . 

27  „ 

11  „ 

7  „ 

Water  and  husk, 

19  „ 

104 


This  mixture  comes  very  near  to  that  of  oil-cake,  and  might  be 
admirably  adapted  for  preserving  animals,  especially  young  stock, 
in  a  healthy  state. 


SECTION  V. — TREATMENT  OP  BLACK-LEG  OR  QUARTER-ILL. 

The  treatment  of  this  disease  is  known  to  be  a  most  unsatis- 
factory and  hopeless  task.  I  believe  of  1000  cases  999  die  in 
defiance  of  any  treatment.  I  have  myself  seen  a  few  cases  that 
were  amenable  to  treatment,  and  recovered.  To  give  any  chance 
of  a  recovery,  the  affected  animal  must  be  early  observed.  This 
is  not  often  the  case,  as  the  affection  is  very  insidious ;  also  the 
affected  part  must  be  external  to  the  vital  organs  of  the  body, 
roust  not  involve  any  joint  or  the  head,  &c.  Unfortunately  the 
disease  is  not  often  observed  until  congestion  has  taken  place — a 
local  effusion  peculiar  to  this  disease — and  if  the  local  determina- 
tion is  internal,  or  deeply  seated  amongst  the  muscles,  in  any  joint 
or  about  the  spine,  the  throat  or  the  head,  then,  I  think,  nothing 
effectual  can  be  done.  On  the  other  hand  should  its  existence  be 
early  detected,  be  circumscribed  in  its  action,  having  its  local  seat 
amongst  the  sub-cutaneous  tissues,  or  superficial  to  the  sub-cutaneous 
muscles  external  to  the  body,  say  on  the  shoulders,  the  ribs,  or 
tbe  thick  parts  of  quarters,  then  it  may  be  possible  to  relieve  the 
suffering  orute ;  and  this  must  be  done  by  exciting  inflammation, 
not  general  inflammatory  action,  but  an  inter-current  extraneous 
inflammation ;  and  this  is  the  best  and  only  eligible  means  of  raising 
the  due  proportion  of  fibrin  in  the  blood,  counteracting  the  deadly 
effects  of  the  disease,  and  restoring  the  circulation  to  its  normal 
condition : — Fomenting  the  affected  place,  and  around  it,  with  very 
hot  water ;  rubbing  all  round  with  strong  topical  stimulants,  such 
as  aqua  ammonia,  spirits  turpentine,  in  equal  parts,  with  a  little 
olive  oil ;  mustard  extracted  by  strong  vinegar  or  spirits  turpentine, 
and  applied  warm ;  or  if  the  affected  part  be  puffy,  swollen,  or 
edematous,  it  may  be  opened,  and  lint  or  tow  dressings,  saturated 
with  Venice  turpentine  or  strong  digestive  ointment,  may  be  stuffed 
into  the  opening  in  order  to  induce  an  inflammatory  or  suppurative 
action.    Setoning  the  dewlap  may  be  tried  even  at  thia  late  aUfce, 
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putting  strong  ointment  of  the  digestive  kind  on  the  cord ;  also- 
keeping  the  bowels  open  by  salts,  oil,  or  croton. 

Sheep. — In  regard  to  sheep,  their  digestive  system  and  circula- 
tion being,  with  slight  variation,  the  same  as  that  in  cattle,  and  as 
in  the  present  day  they  are  in  general  supplied  with  food  similar 
to  that  of  cattle,  I  cannot  conceive  of  any  essential  difference  in 
the  nature,  treatment,  or  prevention  of  black-leg  in  the  one  from 
the  other.  A  modification  of  the  principles  now  laid  down  as  ap- 
plicable to  cattle  will,  if  adapted  to  the  difference  of  habit,  be  found 
in  every  respect  suitable  for  sheep  also. 

SECTION  VI. — CONCLUDING  REMARKS  ON  BLACK-LEG. 

In  conclusion  let  me  present  an  abstract  of  the  statistics  of 
black-leg  or  quarter-ill,  as  handed  to  me  by  farmers  and  stock- 
masters,  &c,  men  daily  employed  in  rearing  stock,  and  who  are 
consequently  the  first  judges  of  such  matters,  having  ample  op- 
portunity of  acquiring  the  necessary  knowledge  of  all  the  external 
circumstances  relating  to  cattle,  young  or  old,  under  disease  or  in 
health.  I  have  given  a  complete  and  truthful  report  of  the  whole 
facts,  having  myself  no  preconceived  notion  to  substantiate ;  I  have 
no  inducement  to  keep  anything  back  or  add  a  single  iota  to  the 
reports  sent  to  me,  my  sole  and  only  object  being  to  bring  out 
and  establish  the  truth ;  and  I  believe  there  never  was  any  one 
principle  in  the  pathology  of  any  disease  more  clearly  brought  out 
than  that  black-leg  can  be  prevented  by  the  proper  application  of 
the  preventives  now  pointed  out,  and  the  efficiency  of  which  has 
been  fairly  proved  by  practical  men.  They  are  simple  in  themselves, 
their  action  and  effect  has  been  clearly  demonstrated,  and  in- 
dependent of  their  special  action  in  reference  to  black-leg,  some  of 
them  are  the  most  beneficial  agents  the  stockmaster  could  employ 
for  the  growth  and  development  of  his  young  animals.  In  fine,  let 
the  plan  now  pointed  out,  and  recommended  after  proof  had  in 
thousands  of  instances,  be  pursued,  and  black-leg  as  a  disease  will 
disappear  from  the  farmers  stock,  and  the  place  of  its  name  be 
found  empty  in  his  calendar  of  incidents.  From  answers  to  my 
circulars,  from  authentic  and  correct  letters,  and  memoranda  now 
before  me — exclusive  of  calves  setoned  this  autumn — I  find  the 
number  of  calves  setoned  is  6454.  This  is  the  number  of  which  I 
have  had  authentic  information ;  out  of  this  number  31  have  died 
of  black-leg,  thus  giving  an  average  of  one  in  every  208.  The 
same  documents  inform  me — the  farmers'  own  testimony — that  of 
an  equal  number  of  calves- previous  to  adopting  the  seton  they  lost 
1075,  or  otherwise,  that  one  in  every  six  died  of  black-leg. 

Many  of  the  letters  received  on  this  subject  report  that  the 
writers  never  had  black-leg  on  their  farms,  and  consequently  do 
not  seton.     I  simply  say,  if  they  did,  their  evidence  would  be. 
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useless.  It  is  the  stockmaster  who  lost  steadily  previous  to  seton~ 
ing,  but  who  does  not  lose  after,  whose  evidence  is  a  proof; 
and  it  is  remarkable  and  confirmatory  of  the  principles  laid  down, 
that  in  no  known  case  has  the  seton  been  tried  and  failed. 

Small  as  is  the  average  of  those  animals  that  have  died  after 
being  setoned,  it  is  augmented  by  the  two  following  circum- 
stances : — Some  farmers  who  seton  their  stock  themselves  put  the 
seton  too  near  the  animal's  head ;  it  has  too  little  hold,  excites  little 
action,  and  is  comparatively  useless.  Another  circumstance  is,  a 
farmer  loses  a  few  stirks  in  black-leg,  instantly  the  remainder  is 
setoned ;  is  it  any  wonder  that  more  of  them  die  of  black-leg  ? 
The  predisposing  causes  were  so  strong  that  the  seton  would  have 
required  to  perform  a  cure  to  save  the  animal.  See  case  No.  5  in 
report;  the  farmer  was  tbe  seton er  here.  Of  those  that  have 
been  properly  and  timeously  done — September  and  October  is  the 
best  time — after  the  manner  recommended  in  this  report,  not  more 
than  one  in  300  died  of  black-leg. 


ON    THE    RECLAIMING    OF    TOXSIDE. 

By  William  Tait  Burton,  Proprietor. 

[Premium — Gold  Medal.] 

The  estate  of  Toxside  is  situated  in  the  parish  of  Temple  and 
the  county  of  Mid-Lothian.  It  is  about  thirteen  miles  south  by 
east  from  Edinburgh.  The  distance  by  road  is  fifteen  miles.  It 
is  ten  miles  from  Dalkeith,  and  a  like  distance  from  Peebles.  It 
is  bordered  on  the  north  by  Lord  Rosebery's  property  in  Mid- 
Lothian,  and  Sir  George  Clerk's  in  Peeblesshire ;  on  the  west  by 
Peeblesshire ;  on  the  south  and  east  by  the  Haddington  and  Peebles 
turnpike,  which  skirts  the  estate  for  about  two  miles.  The  Dal- 
keith and  Peebles  road  passes  through  the  property  for  a  third  of 
a  mile  at  the  north-west  corner. 

The  extent  of  the  estate  is  about  1100  Scotch  acres.  The  eleva- 
tion varies  from  820  to  nearly  1000  feet  above  the  level  of  the  sea. 
The  highest  part  of  the  property  is  Toxside-hill,  which  is  now  let 
as  a  separate  holding ;  all  the  rest  of  the  land  is  in  my  own  occu- 
pancy. Toxside-hill,  which  is  the  north-eastern  corner  of  tbe  estate, 
forms  the  western  extremity  of  an  elevated  plateau,  which  runs  for 
a  short  distance  parallel  with  the  Muirfoot  range,  from  which  it  is 
separated  by  a  level  valley  about  a  mile  in  breadth. 

This  portion,  which  is  about  100  acres  in  extent,  is  nearly  rect- 
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angular ;  the  south-western  corner  forming  a  salient  angle,  of  which 
one  of  the  sides  runs  north,  and  the  other  east.  The  surface  is 
nearly  level,  dipping  gently  to  the  north  and  east.  It  is  elevated 
about  150  feet  above  the  plain  on  which  Toxside  stands,  to  which 
it  descends  on  the  southern  and  eastern  faces  by  a  rapid  and  pretty 
uniform  slope  of  about  1  in  6. 

The  rest  of  the  property  consists  of  a  gently  undulating  plain, 
intersected  by  numerous  small  sluggish  streams,  affluents  of  the 
South  Esk,  and  which  drain  but  very  imperfectly  the  land  through 
which  they  flow.  To  one  looking  down  from  the  ridge  of  Toxside- 
hill,  the  whole  country  presents  a  singularly  flat  aspect  —  wide 
stretches  of  black  moss,  apparently  dead  level ;  varied  here  and 
there  by  a  broad  and  low  gravelly  hillock,  like  sandy  islets  on  the 
surface  of  a  still  sea.  Such,  indeed,  is  more  or  less  the  character 
of  the  district  in  upper  Mid-Lothian,  which  lies  between  the  moun- 
tain limestone  and  the  silurian  of  the  Muirfoots,  and  contrasts  very 
strikingly  with  the  hills  and  glens  peculiar  to  these  formations  in 
this  neighbourhood. 

The  whole  property  is  on  the  lower  carboniferous  sandstone. 
The  soil  on  Toxside-hill  is  a  stiff  tenacious  clay,  resting  on  a  deep 
bed  of  dark-brown  clay,  admirably  adapted  for  making  tiles.  To 
the  north,  about  a  quarter  of  a  mile  from  the  ridge  of  the  hill,  and 
where  the  level  has  fallen  about  50  or  60  feet,  the  clay  is  succeeded 
by  a  deep  unimprovable  flow-moss  on  the  mountain  limestone.  To 
the  south  and  west  of  the  ridge,  the  clay  continues  about  half-way 
down  the  steep  slope,  and  then  gives  way  to  dry  sharp  land  on  a 
gravelly  subsoil,  resting  on  the  sandstone  underlying  the  lime. 
Further  west,  and  not  far  from  the  middle  of  the  lower  part  of  the 
property,  the  sandstone  crops  out,  and  affords  a  most  excellent 
building-stone,  of  easy  access,  an  equable,  close-grained,  dark-red 
stone,  which  may  be  taken  out  in  blocks  of  almost  every  size. 

Both  in  the  immediate  neighbourhood  of  this  quarry,  and  in  the 
other  rising  grounds,  the  soil  is  generally  light  and  friable,  and  the 
subsoil  gravelly.  The  level  moss,  so  far  as  I  have  been  able  to 
observe,  rests  upon  clay ;  but  it  would  be  exceedingly  difficult  to 
ascertain  what  is  at  the  bottom  of  some  parts  of  it. 

If  I  have  rendered  intelligible  my  description  of  the  lands  of 
Toxside,  it  will  be  seen  that  there  is  very  little  natural  shelter.  The 
level-lying  fields  of  Toxside-hill,  being  higher  than  any  land  in  the 
immediate  neighbourhood,  are  exposed  to  every  wind  that  blows. 
The  fields  which  lie  on  the  steep  slope  descending  from  the  ridge 
of  the  plateau  to  the  low  level  grounds  beneath  are  protected  from 
the  north  and  east.  But  from  all  the  westerly  winds,  which  are 
the  prevailing  winds  in  the  district,  there  is  hardly  any  shelter  on 
any  part  of  the  estate.  Situated  at  the  western  extremity  of  a  long 
level  valley  running  east  and  west  between  the  Muirfoots  on  the 
south,  and  the  low  undulating  hills  belonging  to  the  mountain  lime- 
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stone  on  the  north — the  low  lands  lying  across  the  mouth  of  the 
valley,  the  high  lands  crowning  the  end  of  the  ridge  which  forms 
its  northern  barrier — every  field  on  the  property  is  fully  exposed 
to  the  wild  west  wind,  which  comes  with  unchecked  fury  over 
the  bare  level  lands  which  stretch  for  miles  and  miles  in  north 
Peeblesshire. 

Toxside  was  bought  by  my  grandfather,  the  late  Thomas  Tait, 
near  the  end  of  the  last  century,  for  the  sum  of  £3500.  It  was 
then  held  by  a  tenant  on  a  lease  of  nineteen  years  for  the  yearly 
rent  of  £102. 

The  appearance  of  the  property  was  at  that  time  desolate  in  the 
extreme.  There  was  from  one  end  of  it  to  the  other  neither  ditch, 
dyke,  hedge,  nor  tree.  A  few  willows  skirting  the  stagnant  pools 
only  added  to  the  dreariness  of  the  scene.  A  part  of  it  was  under 
a  certain  kind  of  tillage ;  but  even  that  part  was  cultivated  to 
little  profit.  From  want  of  draining,  the  ground  was  often  lying 
foil  of  water  when  it  ought  to  have  been  ready  to  receive  the  seed. 
Late  sowing  made  late  reaping ;  and  in  all  but  unusually  early 
seasons  the  harvest  was  very  precarious.  Of  the  rest  of  the  land, 
the  small  portion  which  was  naturally  dry  was  under  a  rude  system 
of  rotation.  A  part  here  and  there  was  taken  up,  the  only  bound- 
ary of  the  fields  being  the  very  natural  one  of  the  capability  of  the 
land  to  bear  the  horses  and  ploughmen.  A  crop  or  two  of  oats  was 
taken  off,  providing  fodder  for  the  cattle  and  manure  for  the  infield 
farm.  It  was  then  laid  down  in  grass,  and  left  in  pasture,  to  await 
its  turn  to  receive  the  plough.  The  natural  pasture  was  left  to 
nature.  Not  a  tree  had  been  planted  to  shelter  the  stock  from  the 
blasts  of  winter;  no  attempt  was  made  to  get  rid  of  the  stagnant 
water;  such  a  thing  as  a  surface-drain  was  never  thought  of. 
Many  acres  of  now  valuable  land — of  the  most  productive  land  on 
my  property — were  then  entirely  useless  to  man  or  cattle,  in  many 
places  impassable — the  dreary  abode  of  the  wild-duck,  the  curlew, 
and  the  snipe. 

The  house  and  steading  were  about  half  a  mile  from  the  turn- 
pike, which  skirts  the  property  on  the  south-east.  They  were  ap- 
proachable, or  said  to  be,  by  what  in  courtesy  was  called  a  road  ; 
but  was  in  fact  a  mere  track  hardly  passable  in  wet  weather.  Ml 
the  buildings  were  in  a  miserably  ruinous  condition.  The  dwelling- 
house  was  mean  and  uncomfortable,  and  the  steading  afforded 
hardly  any  accommodation  for  wintering  beasts,  so  that  it  was 
utterly  impossible  to  manage  stock  economically,  or  indeed  to 
cultivate  the  arable  land  with  profit. 

At  the  expiry  of  the  lease,  which  was  current  at  the  time  of  tho 
purchase,  the  property  was  let  in  portions  to  three  small  tenants, 
whose  united  rents  amounted  to  nearly  £300;  but  as  they  never  paid 
their  rents  without  grumbling,  complaining  that  their  farms  were 
too  dear,  I  determined  to  take  the  land  under  my  own  manage- 
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ment,  with  the  intention  of  bringing  it  into  a  proper  state  of  cultiva- 
tion.   This  resolution  I  carried  into  effect  in  the  year  1835. 

Before  giving  a  detailed  account  of  the  improvements  I  have 
carried  out,  I  shall  first  state  how  I  was  situated  with  regard  to 
the  supply  of  the  necessary  material. 

1.  Stones. — In  the  quarry  already  mentioned  I  had  abundance 
of  excellent  stones,  suitable  for  all  kinds  of  building,  of  ready 
access  and  easily  quarried. 

2.  Lime. — There  are  lime-kilns  on  the  road  skirting  my  pro- 
perty on  the  east,  less  than  a  fourth  of  a  mile  distant,  and  on  the 
road  passing  through  it  on  the  north-west  about  half  a  mile  dis- 
tant, reckoning  in  both  cases  from  the  nearest  point  of  my  land. 
The  greatest  distance  I  have  had  to  drive  lime  to  any  of  my  fields 
is  about  two  miles.  It  is  sold  at  the  kiln  at  2s.  per  boll,  or  10s. 
per  ton. 

3.  Tile. — When  I  began  my  improvements,  the  nearest  tile- work 
was  at  Dalhousie,  upwards  of  eight  miles  distant.  But  it  was  not 
till  I  erected  a  tile-work  at  Toxside-hill  that  I  made  extensive  use 
of  tiles  in  draining.  I  bought  them  from  the  lessee  of  my  tile-work 
at  £1  per  1000  3-inch  pipes  and  collars,  which  was  the  kind  I 
chiefly  used. 

Improvements — Buildings. — About  half  a  mile  from  the  public 
road  on  the  east,  on  a  site  sheltered  from  the  east  and  north-east, 
and  where  I  had  an  ample  command  of  water-power,  I  erected  a 
residence  for  my  family,  and  a  steading  with  thrashing-mill,  courts, 
cattle-sheds,  &c,  suitable  to  the  size  of  my  property ;  and  after- 
wards, at  a  convenient  distance,  cottages  for  my  hinds.  These 
buildings  cost  me  upwards  of  £3000.  I  then  made  a  good  road 
to  the  turnpike  at  the  cost  of  £50.  I  have  since,  from  a  spring 
near  the  top  of  the  slope  of  Toxside-hill,  brought  down  water  to 
the  homestead,  not  only  sufficient  for  household  purposes,  but  also 
providing  an  unfailing  supply  in  the  courts,  which  I  find  to  be  of 
inestimable  advantage  to  the  cattle  which  are  kept  on  straw. 

Management  of  Land. — After  partially  draining  the  land  I 
intended  to  make  arable,  I  divided  it  into  fields  of  a -suitable  size. 
Exclusive  of  the  land  at  Toxside-hill,  which  I  let  along  with  the 
tile-work,  I  formed  nine  fields,  varying  from  27  to  40  acres.  In 
laying  out  my  land,  I  always  took  into  consideration  the  supply  of 
water  for  cattle.  In  all  my  fields  at  Toxside  I  have  managed  so  as 
to  have  a  running  stream  passing  through  them. 

These  fields  have  been  all  drained  and  limed.  I  apply  from  30 
to  40  bolls  (from  6  to  8  tons)  per  acre.  The  lime  costs  at  the  kiln 
2s.  per  boll.  The  expense  of  driving  varies  of  course  with  the  dis- 
tance of  the  field  from  the  kiln.  It  may  average  on  my  property 
10s.  per  15  bolls,  or  3s.  4d.  per  ton.  The  lime  I  generally  apply 
to  the  lea  the  year  before  lifting  it.  Sometimes  I  employ  it  dunng 
other  parts  of  the  rotation  in  the  form  of  compost,  giving  a  greater 
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or  smaller  quantity,  according  to  the  richness  of  the  compost  and 
the  condition  of  the  soil.  Although  I  have  made  no  formal  ex- 
periment to  ascertain  the  effect  of  lime,  by  observing  the  difference 
of  the  crops  on  limed  and  unlimed  parts  of  the  same  field,  yet 
I  may  safely  say  I  have  had  abundant  evidence  of  its  value  in 
ameliorating  and  enriching  land.  In  my  fields  I  estimate  the 
increase  on  the  corn  crop  at  about  two  quarters  per  acre.  But  it 
is  not  to  the  grain  crop  immediately  following  that  I  look  for 
my  return  from  the  lime ;  but  to  the  turnips,  and  especially  the 
grass.  The  latter  is  not  only  earlier,  and  more  abundant,  but  is 
better  in  quality ;  at  least  such  is  the  opinion  of  the  best  judges, 
the  cattle  and  sheep,  which  invariably  find  their  way  first  to  those 
parts  of  a  field  which  have  been  limed. 

Draining. — The  depth  of  the  drains  is  3  feet  6  inches,  or  from 
that  to  4  feet.  The  distance  between  them  I  varied  according  to 
the  soil.  In  light  friable  lands,  with  an  open  subsoil,  they  are  30 
feet  apart ;  in  stiff  tenacious  clays  only  18  feet.  In  some  cases, 
where  I  found  that  at  the  former  width  they  did  not  dry  the  ground 
satisfactorily,  I  have  been  compelled  to  put  in  a  drain  between 
every  two,  thus  making  the  distance  only  15  feet.  Indeed  it 
seems  self-evident  that,  as  land  varies  so  much  in  the  facility  with 
which  water  percolates  it,  there  can  be  no  uniform  rule,  or  one  to 
adhere  to  in  every  kind  of  soil.  In  this,  as  in  everything  else,  we 
most  modify  our  practice  to  suit  the  peculiarities  of  the  individual 
instance.  With  regard  to  the  expense  of  draining,  2-inch  pipes 
and  collars  cost  £1  per  1000 ;  cutting  the  drains,  3£  feet,  perhaps, 
upon  an. average,  Is.  per  rood,  including  laying  the  tiles  and  filling- 
in ;  driving  depends  upon  the  position  of  the  field,  but  may  be 
estimated,  including  laying  down  the  tiles  alongside  the  drains,  at 
4s.  per  1000. 

From  the  very  flat  nature  of  by  far  the  greatest  part  of  the  land, 
the  numerous  small  streams  by  which  it  is  intersected  flowing 
almost  level  with  the  surface,  I  experienced  great  difficulty  in  drain- 
ing it.  I  may  mention  one  or  two  instances  to  illustrate  the  shifts 
to  which  I  have  been  frequently  put. 

A  considerable  stream  passes  through  one  of  my  fields,  and  is 
joined  further  down  by  another,  which  flows  along  the  side  of  the 
field.    Between  these  streams  lay  a  considerable  number  of  acres 
of  good  land  continually  under  water  from  springs.     To  drain  this 
land  I  first  cut  a  main  drain  large  enough  to  contain  all  the  water 
from  the  lateral  drains.     But  as  this  drain  was  on  a  lower  level  than 
the  bed  of  the  stream,  it  was  evident  I  could  get  no  outlet  for  it  there. 
I  had,  therefore,  to  carry  it  across  one  of  the  streams  through  metal 
pipes  sunk  under  the  bed  of  the  stream,  and  to  continue  it  a  con- 
siderable way  across  the  field  below,  until  I  got  slope  to  carry  off 
the  water. 
A  meadow  on  the  north  side  of  my  steading,  of  about  8  or  10 
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acres,  was  so  wet  that  I  almost  despaired  of  succeeding  in  draining 
it.  The  difficulty  arose  from  the  circumstance  that  a  running  water 
skirted  the  north  side  of  the  meadow,  almost  level  with  the  surface. 
I  had  to  carry  my  main  drain  along  the  side  of  the  river  to  a  great 
distance  below,  to  where  the  fall  of  the  stream  enabled  me  to  get 
an  outlet  for  the  drain.  I  then  completed  the  draining,  and  by  that 
means,  and  by  the  application  of  lime,  I  have  had  for  several  seasons 
crops  of  oats,  of  turnips,  and  potatoes,  on  ground  which  formerly 
seemed  a  hopeless  marsh. 

This  want  of  declivity  frequently  gave  me  very  great  trouble. 
Between  the  cultivated  ground  on  Toxside-hill  and  Lord  Rosebery's 
property  to  the  north,  there  is  a  great  extent  of  moss  land,  very 
soft  and  very  wet.  As  the  fields  on  Toxside-hill  descend  by  a  gentle 
slope  to  the  north,  that  moss  is  the  natural  outlet  for  their  surface- 
water.  The  lowest  line  runs  east  and  west,  but  along  that  line  it 
is  almost  dead  level  for  about  two-thirds  of  a  mile.  I  had  the  ground 
levelled  by  the  late  Mr  Turnbull,  road-surveyor  of  Peeblesshire, 
For  the  distance  of  more  than  a  quarter  of  a  mile  I  had  a  fall  of 
only  3  or  4  inches.  To  make  the  most  of  it,  I  dug  in  a  westerly 
direction  across  the  moss  an  open  ditch  about  180  roods,  6  or  8  feet 
wide  at  the  top,  about  5  feet  deep,  and  in  some  places  7  or  8  feet 
By  this  means  I  have  been  enabled  to  drain  thoroughly  the  good 
land  on  the  south,  and  also  to  bring  into  profitable  cultivation  6  or 
8  acres  of  moss  land  on  the  same  side,  which  were  cut  off  from  the 
rest  of  the  moss  by  the  intersection  of  the  ditch. 

I  shall  only  add  another  instance.  The  higher  grounds  which 
overlook  my  property  on  the  south  sent  into  a  complete  moss  a  good 
deal  of  surface-water  which  had  no  natural  outlet  without  inundating 
to  the  extent  of  several  acres,  what  is  now  one  of  my  best  fields. 
To  get  rid  of  that  surface-water,  I  cut  a  4-feet  wide  drain,  and 
nearly  4  feet  deep.  I  then  caused  peats  to  be  cut  out  of  the  moss, 
so  as  to  form  drains  at  nearly  right  angles  to  that  main  drain.  I 
did  that  for  several  years,  until  I  saw  that  the  surface  of  the  moss 
was  in  a  great  measure  dried.  I  then  caused  the  main  drain  to  be 
deepened  by  3,  4,  5,  and  in  some  places  even  6  or  8  feet,  and  then 
surface-drained  the  whole.  Having  at  length  made  it  sufficiently 
dry,  I  lately  planted  it,  fencing  it  with  a  stoneface-dyke  and  hedge; 
and  I  have  no  doubt  that  I  shall  soon  have  a  thriving  hedge  and 
flourishing  trees  where  not  long  ago  there  was  nothing  but  black 
peat  and  stagnant  water. 

Many  more  examples  of  a  similar  kind  might  be  given;  but  I 
trust  that  what  I  have  said  will  be  sufficient  to  justify  ray  opinion, 
that  there  are  very  few  lands  which  may  not  be  thoroughly  drained, 
however  level  the  surface,  and  however  unfavourably  circumstanced 
with  regard  to  an  outlet  for  the  water. 

There  are  1200  roods  of  wide  open  ditches  on  the  estate,  made 
both  for  the  purpose  of  acting  as  leading  drains,  and  for  forming, 
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along  with  fail-dykes,  fences  for  young  plantations.  These  vary 
in  depth  from  4  to  8  feet,  according  to  the  level  of  the  ground. 
.The  soil  and  subsoil  through  which  they  had  to  be  cut  was  also  of 
very  varied  character,  and  consequently  the  cost  of  making  them 
varied  too.  It  would  lead  me  too  much  into  detail  to  give  the 
particulars  in  each  instance.  I  shall  have  to  recur  to  the  subject 
when  speaking  of  fences;  but  I  may  mention  that  the  long  ditch 
across  the  moss  at  Toxside-hill,  and  which  serves  both  as  a  drain  and 
sheep-fence  between  the  cultivated  land  and  moss,  cost  6s.  6d.  per 
rood.  It  is  2  feet  wide  at  bottom,  with  a  gradual  slope  on  the 
north  side. 

Having  had  considerable  experience  in  drying  and  improving 
moss  land,  I  may  explain  the  system  I  have  generally  found  effec- 
tual for  that  purpose.  Having  drained  it,  I  turn  it  over  to  the 
action  of  frost  ana  the  air.  When  dry  enough  on  the  surface,  I  set 
fire  to  it,  when  sometimes  it  will  burn  for  weeks  together.  This 
causes  a  subsidence  of  the  soil,  and  in  part  manures  it.  I  invariably 
apply  lime  to  it,  to  the  amount  of  40  bolls  per  acre,  and  sometimes 
the  cleanings  of  hedge-sides  and  ditches.  The  drains  first  put  in  I 
have  frequently  found  not  to  be  deep  enough.  When  that  is  the 
case,  I  either  lift  them  and  lay  them  anew,  or  put  in  other  drains 
between  them,  deeper  than  the  former  ones. 

I  may  mention  a  case  of  the  successful  improvement  of  peat-moss 
by  the  blacksmith  here,  who  has  a  small  holding  from  me.  He  dug 
peats  out  of  it  for  many  years;  and  bit  by  bit,  as  he  cut  it  down  to 
a  level,  he  drained  it,  by  my  advice,  and  assistance  in  giving  him 
the  tiles.  He  now  grows  good  crops  of  oats  and  potatoes.  Were 
landlords  generally  to  assist  their  tenants  in  carrying  out  improve- 
ments, much  land  at  present  lying  useless  might  be  brought  into 
profitable  cultivation  in  our  higher  districts. 

Indeed,  I  am  of  opinion  that  all,  or  nearly  all,  the  lands  I  possess 
are  capable  of  improvement;  and  I  trust  that  a  time  will  come, 
when  the  impassable  morass  and  the  black  moss-hag  will  wave  with 
ripening  corn,  or  bear  valuable  crops  of  turnips  and  grass.  But  I 
bave  all  along  gone  upon  the  principle  of  taking  no  more  upon  my 
hands  than  lam  able  to  do  well,  ana  of  directing  my  efforts  first  to 
those  lands  which  will  yield  me  the  best  return ;  and  I  trust  that, 
by  leaving  no  day  without  its  appropriate  labour,  and  by  adding 
gradually,  from  year  to  year,  field  after  field  to  my  arable  farm,  the 
whole  property  will  in  time  be  brought  into  a  state  of  as  good  cul- 
tivation as  that  which  is  now  under  the  plough. 

Expense  of  Reclaiming  Moss  Land. — I  have  already  spoken  of 
the  expense  of  lime  and  tiles.  To  that  there  only  remains  to  be 
added  the  cost  of  paring  and  burning,  which  may  amount  to  £3  or 
£±  the  acre. 

Plantations. — In  high  and  exposed  districts  there  is  nothing  that 
tells  more  to  the  advantage  of  stock  than  shelter.    In  the  knowledge 
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of  that  fact,  I  have  all  along,  since  I  commenced  my  improvements, 
united  planting  with  draining  and  liming.  The  land  under  wood 
in  the  arable  farm  amounts  now  to  between  50  and  60  acres.  The 
plantations  are,  in  some  cases,  belts  between  the  fields,  and  in  others 
clumps  of  various  forms  and  areas,  laid  out  in  the  manner  I  con- 
sidered best  calculated  to  give  shelter  to  the  stock.  With  this  view, 
I  have  seldom  planted  the  belts  of  a  uniform  breadth,  but  with 
salient  and  re-entering  angles;  so  that,  in  coarse  weather,  when  the 
wind  is  driving  along  the  sides  of  the  fields,  the  sheep  and  cattle 
may  always  be  able  to  find  a  sheltered  corner.  The  belts,  there- 
fore, vary  in  breadth,  but  perhaps  upon  an  average  they  may  run 
about  60  yards  across.  The  trees  I  have  planted  are  Scotch  fir, 
larch,  and  spruce,  with  some  hardwood  interspersed,  principally 
elms,  ash,  and  a  few  oaks.  Scotch  fir  and  larch  seem  to  thrive 
best,  especially  where  the  land  was  anything  dry  when  they  were 
planted.  But  I  cannot  call  any  of  the  trees  unhealthy.  They  all 
seem  thriving.  In  the  year  1849,  a  severe  frost,  which  occurred  in 
April,  after  the  trees  had  started,  caused  a  good  deal  of  injury  to 
many  of  the  larches;  from  which  some  of  them,  however,  recovered, 
sending  out  new  shoots  below  the  part  which  had  been  destroyed. 

When  the  trees  are  about  six  years  old,  I  cause  them  to  be  slightly 
thinned,  continuing  the  process  from  time  to  time  as  they  seem  to 
need  it,  always  avoiding  taking  out  too  many  at  once. 

The  trees  are  all  too  young  to  have  as  yet  any  value  as  timber; 
but,  having  erected  a  saw-mill  in  connection  with  the  water-wheel 
of  my  thrashing-mill,  I  am  enabled,  from  the  thinnings,  to  furnish 
all  the  stobs  and  rails  I  require  for  fencing — trees  about  fourteen 
years  of  growth,  often  being  strong  enough  to  cut  for  stobs.  Thus, 
besides  being  an  ornament  to  the  property,  and  a  protection  to  the 
stock,  the  plantations  have  been  for  several  years  a  source  of  very 
considerable  saving,  and  have  enabled  me  to  carry  on  the  improve- 
ments at  less  expense  than  would  have  been  otherwise  possible. 

Expense  of  Planting. — Planting  has  cost  me  about  £3  to  £4  per 
acre. 

Fences — 1.  Stone-dykes. — They  are  built  5  feet  high.  The 
foundations  are  28  inches  wide.  At  the  height  of  2  feet  a  band- 
stone  is  inserted,  adjutting  over  on  both  sides.  From  this  the  dyke 
is  gradually  diminished  in  thickness  to  16  inches  at  the  top.  On 
the  top  a  rough  coping  is  placed,  generally  on  a  bedding  firmed 
with  lime.  When  this  is  done,  I  find  the  dyke  is  always  stronger, 
and  stands  longer.  There  are  on  Toxside  1005  roods  of  such  dykes. 
There  are,  besides,  two  miles  of  march-dykes  built  in  the  same 
manner.  The  masonwork  costs  about  3s.  4d.,  and  the  quarrying 
and  driving  materials  about  6s.  8d.  per  rood. 

2.  Hedges^  vrith  a  Ditch  in  Front. — They  are  planted  in  the  fol- 
lowing manner :— *The  thorns  having  been  laid  on  a  bed  as  well 
prepared  as  possible,  the  ditch  is  cut  4  feet  wide  at  top,  with  a  slope 
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from  the  hedge,  and  2  feet  deep,  and  the  stuff  taken  out  of  the  ditch 
is  laid  on  the  roots  of  the  thorns.  The  ditch  costs  2s.  per  rood, 
and  the  plants  about  12s.  6d.  per  1000.  I  plant  three  thorns  and 
two  beeches. 

3.  Face-dykes,  with  a  Hedge  on  Top. — The  face-dyke  is  built  3 
feet  high.  The  thorns  having  been  laid  on  the  bed  prepared  for 
them,  the  earth  is  taken  out  in  front,  so  as  to  make  the  ground 
slope  backwards  for  several  feet  from  the  base  of  the  dyke.  The 
earth  thus  obtained  is  laid  on  the  roots  of  the  plants,  as  in  the 
former  case.    The  face-dyke  costs  in  all  about  4s.  per  rood. 

4.  FaHrdyke,  with  Ditch  in  Front. — The  ditch  is  cut  3  feet  deep, 
6  feet  wide  at  the  top,  narrowing  to  nothing  at  the  bottom.  With 
the  sods  taken  out,  a  dyke  is  carefully  built  at  the  inner  edge  of 
the  ditch,  3$  feet  high,  32  inches  wide  at  bottom,  and  gradually 
narrowing  to  the  top.     This  fence  is  executed  at  3s.  per  rood. 

System  of  Cultivation. — I  keep  my  arable  land  on  the  five  years' 
shift — 1.  Oats;  2.  Turnip  or  potatoes;  3.  Barley  or  oats;  4.  and  5. 
Grass.  I  sometimes  take  a  crop  of  clover-hay  the  first  year  of  the 
grass,  but  more  generally  I  pasture  both  years.  In  laying  dowrt 
my  fields  for  pasture,  I  use  the  following  seeds — viz. :  red,  white, 
and  yellow  clover,  timothy-grass,  cow-grass,  rib-grass,  and  alsyke, 
mixed  together  to  the  amount  of  about  14  lb.  per  acre.  Along 
with  the  above,  I  generally  allow  one  bushel  of  perennial  rye-grass. 
The  oats  which  I  am  most  disposed  to  sow  are  sandy  and  early 
Angus.     Common  barley,  I  find,  suits  the  locality  best. 

Thecattle  I  keep  are  the  short-horned.  I  usually  bring  up  twenty 
calves.  I  keep  them  two  years — giving  them  the  first  winter  full 
turnips,  the  second  winter  only  straw  at  first,  then  for  two  months 
half  turnips,  and  full  turnips  for  about  two  months  before  disposing  of 
them,  which  I  do  in  spring  to  the  grazier. 

My  sheep  are  all  Cheviot.  The  breeding  stock  are  kept  on  the 
open  unimproved  pasture ;  and  the  five-year-old  ewes  are  brought 
into  the  parks  to  be  fitted  for  the  butcher. 

Results. — What  I  have  said  above  will  serve  to  illustrate  some 
of  them ;  but  they  can  be  fully  appreciated  only  by  one  who  saw 
Toxside  thirty  or  forty  years  ago,  and  can  compare  what  it  was 
then  with  its  present  state.  What  was  little  better  than  a  bleak 
moor  is  now  converted  into  fertile  fields,  divided  by  flourishing 
woods,  a  shelter  to  the  sheep  during  the  wintry  night,  as  well  as 
now  grateful  to  the  eye  this  sunny  spring. 

But  to  speak  in  more  definite  terms.  When  I  commenced  my 
improvements  there  was  on  the  property  111  acres  said  to  be  under 
cultivation.  What  that  cultivation  was  I  have  endeavoured  to  de- 
scribe. There  are  now,  including  Toxside-hill,  400  acres  well  watered, 
"well  sheltered,  of  convenient  access,  and  capable  of  producing 
abundantly  every  kind  of  crop  suitable  to  this  high  locality.  One 
instance  of  improvement  I  may  specify,  that  of  one  field  of  "upwards 
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of  40  acres.  The  former  tenant  carried  the  produce  to  his  peat- 
stack.  I  carry  it  home  to  my  barn-yard.  Where  were  moss-holes 
full  of  water,  and  turf  only  dug  for  fuel,  the  plough  turns  up  the 
soil  and  prepares  it  for  the  seed.  The  whole  field  is  now  perfectly 
dry  and  very  productive,  rewarding  me  for  my  labour  with  crops 
of  oats,  turnips,  and  grass — and  very  heavy  crops  they  have 
been,  the  straw  sometimes  measuring  6  feet  long.  I  do  not 
generally  grow  wheat,  I  consider  it  rather  a  precarious  crop  in  this 
high  climate.  But  one  year  having  sown  it  after  fallow  on  7  acres 
of  very  stiff  clay  land  on  the  brow  of  Toxside-hill,  almost  1000 
feet  above  the  level  of  the  sea,  I  reaped  14  bolls  per  acre,  which 
I  sold  about  the  average  price  of  Dalkeith  market. 

When  I  took  the  property  into  my  own  management,  I  received 
in  the  usual  manner  the  sheep  stock  of  the  out-going  tenant.  That 
stock  consisted  of  eighteen  score  of  black-faced  sheep  of  a  very  in- 
ferior description.  I  have  now  twice  that  number  of  Cheviots,  which 
I  believe  to  be  second  to  none  in  the  whole  district.  On  the  first 
of  April  last  I  sold  my  great  ewes  at  House  of  Muir  for  41s. — the 
highest  price  in  the  market. 

The  rearing  of  stock  and  the  cultivation  of  land  have  ever  been 
my  great  delight  and  employment.  In  pursuing  these  avocations 
I  have  been  unspairing  of  my  money,  although  I  have  always  tried 
to  be  as  economical  as  possible.  My  outlay  no  doubt  has  been 
great  —  and  in  carrying  out  improvements  I  have  had  many 
difficulties  to  contend  with.  But  however  uncertain  at  times 
might  be  the  prospect  of  success,  I  have  ever  been  induced  to  per- 
severe in  the  faith  and  hope  that,  though  I  seemed  to  be  casting 
my  bread  on  the  waters,  I  should  yet  find  it  after  many  days.  I 
have  persevered,  and  I  am  happy  to  say  that,  under  the  blessing 
of  Providence,  my  labours  have  been  crowned  with  success.  There 
is  still  much  to  do,  many  acres  to  bring  under  the  plough,  and  so 
far  from  resting  satisfied  with  what  I  have  done,  I  am  resolved 
still  to  go  on,  and  I  would  exhort  all  similarly  situated  to  make  a 
like  experiment.  I  can  confidently  appeal  to  my  own  experience, 
as  a  proof  that  land,  even  in  high  and  exposed  districts,  and  in 
many  respects  unfavourably  situated,  can  be  brought  into  a  state 
of  profitable  cultivation.  Let  them  then  learn  to  labour  and  to 
wait.  They  must  wait ; — they  cannot  earn  their  reward  in  a  day 
or  in  a  year.  They  have  need  of  patience.  But  let  them  be 
assured  that,  if  they  do  persevere,  they  shall  reap  in  due  season ; 
and  let  them  be  strengthened,  as  I  have  been,  by  the  persuasion 
that  they  are  doing  good,  not  to  themselves  merely, — they  are  pro- 
moting the  welfare  of  their  fellow-men ;  for,  by  putting  the  plough 
and  the  draining-spade  into  the  barren  moor,  they  will  not  only  in- 
crease their  own  store,  but  they  are  adding  to  the  resources  of 
their  country. 
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ON  THE  CULTIVATION  AND  USE  OF  WILLOWS. 

By  Jambs  Forbes,  Gardener,  Monymusk. 

[Premium — Medium  Gold  Medal.] 

The  willow  (Salix)  belongs  to  the  natural  order  Saliccaccc  dicoty- 
ledonous. About  seventy  species,  besides  a  number  of  very  distinct 
varieties,  are  natives  of  Britain,  and  about  one  hundred  and  sixty 
have  been  introduced  from  other  countries ;  a  very  large  propor- 
tion of  them  from  continental  Europe,  and  particularly  from 
Switzerland ;  many  or  most  are  ornamental ;  several  are  medicinal; 
a  few  possess  considerable  value  as  timber  trees,  and  almost  all  are 
in  some  way  or  other  useful.  The  principal  species  expressly  cul- 
tivated for  the  use  of  basket-makers  are  termed  osiers ;  and  the 
most  abundant  indigenous  species  of  a  rigid  habit,  forming  tough 
bushes  or  large  trees,  and  used  in  other  departments  of  economy 
than  basket-making,  are  in  many  districts  popularly  called  sallows 
or  willows. 

The  importance  of  willows  to  man  has  been  recognised  from  the 
earliest  ages.  A  crop  of  willows  was  considered  so  valuable  in 
the  time  of  Cato,  that  he  ranks  the  willow-field  next  in  value  to 
the  vineyard  or  garden.  "  There  is  not  a  single  twig  of  the  mean- 
est willow,"  say 8  Dr  Walker,  in  his  work  on  the  Belrides,  "  but 
what  may  be  turned  to  some  useful  purpose." 

Tliis  leads  me  to  a  consideration — viz.,  in  what  way  could  they 
be  disposed  of  to  the  best  advantage  for  baskets  and  other  indus- 
trial purposes.    I  need  not  enumerate  the  various  purposes  for 
which  they  are  employed,  but  simply  remark  that  the  basket- 
maker,  the  turner,  and  the  cooper,  would  be  less  economical  and 
useful  were  it  not  for  the  genus  (Salix).     Charcoal  and  cases  of 
lead-pencils  are  also  made  from  the  willow  wood.      Boards  and 
planks  of  the  willow  are  well  fitted  for  scaffolding,  and  sheeting 
for  carts,  lofts,  &c. ;   and  in   localities  where  small  timber   are 
scarce  we  cut  it  up  for  paling-rails.    Being  of  a  tough  nature  and 
light,,  it  is  very  well  adapted  for  these  purposes.    The  very  best 
kind  of  charcoal  is  made  from  willows,  and  is  highly  esteemed  in 
the  making  of  gunpowder.     The  bark  is  used  for  tanning  several 
kinds  of  leather.     So  from  this  we  may  learn  that  the  consumpt  for 
willows,  if  more  extensively  grown,  might  be  greater;  and  planta- 
tions, or  large  beds  of  osiers,  might  be  very  advantageously  grown 
in  almost  any  soil,  such  as  banks  of  rivers,  drained  moors,  &c,  and, 
annually  cut,  would  produce  a  sum  of  money  that  I  have  no  doubt 
would  largely  remunerate  the  grower.     And  from  land  that  can- 
not otherwise  be  made  available  for  tillage,  notwithstanding  the 
vicissitudes  of  seasons,  taking-  good  and  bad  under  v\OT,tae  write? 
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has  experimentally  ascertained  that  an  acre  of  willows  or  osiers 
will  often  bring  the  grower  a  forger  sum  of  money  than  an  acre 
of  wheat ;  and  likewise  from  land  that  would  be  almost  useless  for 
other  kinds  of  crops. 

It  is  rather  astonishing  that  the  growth  of  them  is  not  more  at- 
tended to  both  in  England  and  Scotland. 

As  regards  the  nature  of  the  soil  and  subsoil  suitable  for  grow- 
ing them  in  to  the  best  perfection,  osiers  delight  in  banks  of  rivers 
or  drained  moors,  and  are  greatly  invigorated  by  occasional  floods 
or  irrigations.  Plantations  of  them  may  also  be  formed,  and  will 
succeed  well,  on  low  spongy  bottoms  along  the  margin  of  streams, 
in  almost  any  lowland  district  of  Britain. 

In  the  great  majority  of  farms  are  to  be  found  level,  marshy, 
wet  spots,  which,  by  drainage,  cannot  well  be  made  available  for 
tillage,  which  might  be  planted  with  the  willow,  and  would  after- 
wards recompense  the  proprietor  or  farmer  in  a  twofold  way. 
The  land  might  be  prepared  in  various  ways  for  this  crop,  owing 
to  the  extent  and  nature  of  the  soil.  Where  the  land  will  admit  of 
being  ploughed  and  harrowed,  and  has  formerly  undergone  culti- 
vation, I  find  that,  at  the  present  prices  of  willow  sets  or  plants, 
and  the  expense  of  labour,  it  would  not  cost  more  than  £8, 15s.  per 
English  acre,  allowing  the  plants  to  be  planted  at  a  distance  of 
28  inches  by  18  inches  apart.  But  I  find  that  for  plantations  of 
any  considerable  extent  for  osiers,  the  ground  should  be  formed  by 
the  spade  into  beds  of  from  8  to  9  feet  broad,  with  intervening 
furrows  or  narrow  ditches  to  carry  off  the  water.  The  plantation 
may  be  made  at  any  time  between  the  fall  of  the  leaf  and  an  ad- 
vanced period  in  spring  ;  but  the  two  last  weeks  of  February  and 
first  week  of  March  are  the  most  proper  times  for  planting  the 
willows.  Cuttings  15  inches  long  should  be  taken  with  the  knife 
on  an  upward  slope  from  well-ripened  wood  of  either  two  or  three 
years'  growth :  experimental  trial  convinces  me  that  they  grow 
more  luxuriant  when  planted  about  two-thirds  of  their  length  in 
the  ground,  than  when  they  are  less  deeply  put  in  the  ground. 

Having  at  one  time  about  an  English  acre  of  willows  under 
my  carej  it  all  received  the  same  preparation;  but  after  the 
number  of  cuttings  required  were  lopped  off  from  the  plants 
of  second  year's  growth,  and  dressed  to  the  length  of  15  inches, 
I  caused  the  sets  or  cuttings  of  No.  1,  or  one-third  part  of  the 
said  acre,  to  be  put  in  the  soil  to  the  depth  of  10  inches. 
No.  2,  as  another  third  part  of  the  same,  had  its  cuttings  planted 
to  the  depth  of  7  inches.  No.  3,  another  third  part,  planted 
to  the  depth  of  4  inches.  A  decided  difference  was  yearly  to 
be  seen  on  the  growth  of  the  plants— No.  1  producing  in  autumn 
of  the  third  year  one-fourth  value  of  more  willows  than  that 
of  No.  2 ;  and  No.  2  equivalent,  or  nearly  so,  to  the  same 
value  over  No.  3.     I  can  learn  from  frequent  trials  that,  where 
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depth  of  soil  can  be  obtained,  osiers  succeed  best  in  a  deep,  moist, 
free  soil — ground  to  be  dug  to  the  depth  of  24  inches,  with  a 
small  quantity  of  dung  and  old  lime-rubbish  put  in  the  bottom  of 
the  trench. 

When  willows  are  planted  in  stiff  tenacious  soils,  they  are  much 
more  tardy  in  growth,  and  very  liable  to  the  ravages  of  a  brown 
bug,  which  is  accompanied  by  a  black  caterpillar,  often  making 
great  ravages.  The  ground  should  be  hoed  and  kept  clean  :  the 
space  will  well  admit  of  this,  as  osiers  should  in  no  case  be  planted 
closer  than  28  inches  by  18  apart.  The  expense  of  preparing 
osier  plantations  by  spade-work  in  this  way,  of  course,  depends 
much  on  the  nature  and  situation  of  the  land ;  but  in  ordinary 
soils,  drains  can  be  cleared  out  to  the  depth  of  SO  inches  by  22 
inches  broad  at  surface,  bearing  a  scarcement  of  being  12  inches 
broad  in  bottom.  This  form  of  a  ditch  can  be  made  through- 
out at  from  5£d.  to  6d.  per  perch,  and  the  ground  of  an  English 
acre,  trenched  and  prepared  to  the  depth  of  2  feet,  for  £6,  10s.  6d., 
or  nearly  so,  and  planting  performed  at  about  18s.  per  English 
acre.  The  willow,  for  the  use  of  the  basket-maker,  should  be  cut 
every  year  sloptngly  with  the  knife,  within  three  buds  of  the  point 
whence  the  shoot  issued,  and  will  admit  of  being  cut  back  once  in 
three  years  for  the  use  of  the  cooper,  exactly  to  the  swell  of  the 
shoot  of  the  three  years'  growth — thus  compressing  the  plant  back 
to  its  ancient  dwarf  form,  at  same  time  realising  a  handsome 
return. 

Moreover,  by  treating  osiers  in  this  way,  they  will  last  and 
produce  well  for  a  great  many  years.  The  ground  should  be 
deeply  stirred  with  the  hoe  and  kept  clear  of  weeds ;  but  digging 
with  a  spade  around  the  roots  of  willows  often  proves  very  hurtful 
to  the  fibrous  feeders,  as  we  often  meet  with  a  great  portion  of 
such  oosing  and  growing  very  near  the  surface  of  the  soil.  Plan- 
tations of  osiers  thus  treated,  notwithstanding  the  vicissitudes  of 
the  seasons,  will  bring  the  grower  at  least  the  sum  of  i?12  sterling 
for  every  year  after  they  arrive  at  their  full  stage  of  growth.  This 
sum  of  e£12, 1  have  minutely  tested,  can  be  at  the  present  time 
realised  from  an  English  acre  of  willows,  after  all  expenses  of 
cleaning  and  cutting  down  the  crop  are  deducted. 

The  best  Varieties  and  most  profitable  Applications. — The  kinds 
most  approved  of  for  pollarding  coppice-wood,  fuel,  poles,  or  bark 
are  the  Huntingdon  willow  (Salix  alba),  and  a  variety  called  the 
red-twiged  or  Bedford  (Salix  Russelliana). 

The  best  sorts  for  osier  grounds  are — 1st,  The  common  osier 
(Salix  viminaiis) ;  2d,  The  red  osier  (Salix  rubra)  ;  3d,  The  fine- 
basket  osier  (Salix  forbyana) ;  4th,  The  velvet  osier  (Salix  molis- 
sima);  5th,  The  long -leaved  willow  (Salix  triandria)]  6th, 
The  golden  willow  (Salix  viteUina).  These  are  the  sorts  most 
esteemed  for  the  various  purposes  of  the  basket-maker,  the  coo\jerv 
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and  the  turner.  Tbe  way  in  which  willows  are  most  commonly  dis~ 
posed  of,  after  being  cut,  is — they  are  sorted  into  trusses  and  tied 
into  bundles  of  2  and  sometimes  3  feet  in  circumference ;  and  if 
intended  to  be  stripped  of  their  bark,  they  are  set  on  their  thick 
end,  immersed *a  few  inches  in  standing  water,  and  left  there  until 
the  latter  part  of  the  following  month  of  May. 

It  has  of  late  been  asserted  by  various  respectable  parties  that  as 
high  a  sum  as  from  o£13  to  <£J14  of  nett  profit,  and  sometimes 
more,  could  be  derived  at  the  present  time  from  an  English  acre 
of  willows,  under  very  ordinary  treatment :  they  succeed  best  in 
northern  exposures,  provided  they  are  not  over-topped.  Should  the 
ground  be  at  all  suitable  for  the  crop,  each  set  will  produce  of  the 
first  year  two  good  basket-rods,  or  24,000 — worth  6d.  per  100 
of  120.  The  second  year,  the  sets,  being  much  stronger,  will 
produce  on  an  average  six  rods,  one  more  or  less  being  considered 
a  very  common  number — one  of  which  may  be  left  on  each  stock 
for  hoops,  and  the  remaining  60,000  cut  for  baskets,  which  would 
be  worth  much  about  i?24  sterling.  By  the  third  year  there  ought 
to  be  at  least  12,000  hoops,  worth  4s.  per  100  of  120,  and  from 
28,000  to  29,000  rods,  worth  at  least  £13, 10s. 

These  results  may  be  obtained  even  by  fair  cultivation  under 
ordinary  circumstances  :  of  course,  it  may  sometimes  be  difficult  to 
obtain  a  ready  market  or  sale  for  the  basket-rods  ;  the  hoops  we 
find  to  be  always  such,  and  much  sought  after.  The  greater  part 
of  those  used  in  Ireland  are  imported  and  much  sought  after  also, 
with  commonly  a  very  scanty  supply.  No  hoops  should  be  left  by 
the  third  year  on  the  plants,  as  the  rods  which  grow  under  the 
shade  of  the  hoops  are  seldom  or  ever  strong  enough.  Mr  Philips 
of  Ely,  in  England,  one  of  the  greatest  cultivators  of  osiers  at  the 
close  of  the  eighteenth  century  and  beginning  of  the  present,  says 
that  he  always  obtained  from  £12  to  £\%  per  acre,  according  to 
the  fluctuation  of  prices,  after  deducting  all  costs  of  labour,  &c, 
the  red  Welsh  willow  (ScUix  purpurea)  and  the  white  Welsh  (& 
helix))  being  at  that  time  the  two  leading  and  favourite  sorts, 
they  being  at  that  time  disposed  of  in  bunches  an  ell  in  circum- 
ference, after  being  peeled  and  whitened  by  compressing  them  in 
an  iron  hoop  to  this  size.  If  the  plants  be  not  in  any  way 
destroyed  by  insects,  to  which  in  some  years  they  are  subject, 
under  good  cultivation,  upwards  of  £10  could  at  the  present  time 
be  realised  of  nett  profit,  after  deducting  all  expenses  of  labour, 
from  an  English  acre  of  osiers.  And  although  an  old  adage  in 
Lincolnshire,  it  is  nevertheless  still  true,  that  a  willow  will  buy 
a  horse  before  an  oak  will  buy  a  saddle.  As  to  what  towns 
and  countries  they  are  in  most  request,  we  find  them  in  re- 
quest in  a  great  many  large  manufacturing  towns  and  seaports, 
more  especially  in  Dublin.  The  butter  trade  in  Ireland  causes  a 
great  consumption  for  hoops  for  butter  firkins  throughout  the 
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season.  I  have  witnessed  hoops  of  hazel  and  black  sally,  as  it  is 
termed,  sold  at  12s.  and  13s.  per  1000,  and  the  cooper  cut  them  at 
his  own  cost ;  and  in  Dublin  there  is  the  Institution  for  the  Blind, 
that  requires  to  import  a  great  many  yearly  to  keep  their  hands 
employed.  A  much  greater  consumption  for  willows  might  be 
relied  upon,  were  they  but  more  extensively  cultivated.  In  almost 
every  seaport  town  of  Britain,  an  accurate  calculation  has  of  late 
been  made  that  at  least  6000  acres  of  willows  could  readily  be  dis- 
posed off  in  Scotland  and  England,  at  prices  that  would  very  hand- 
somely remunerate  the  grower. 


ON  EXPERIMENTS  with  ARTIFICIAL  MANURES,  irrespective  op  expense, 
to  raise  the  LARGEST  and  SOUNDEST  GREEN  CROP. 

By  Samuel  D.  Shirbiff,  Saltcoats,  East  Lothian. 

[Premium— Medium  Gold  Medal.] 

Since  the  introduction  of  guano,  a  new  era  in  agriculture  may  be 
said  to  have  begun.  The  apparent  impossibilities  of  former  clays 
have  been  completely  overcome.  The  limited  portion  of  green 
crops  which  used  to  be  grown  but  a  few  years  ago,  has  increased 
in  an  extraordinary  degree  by  the  free  use  which  is  made  of 
guano  and  the  other  special  manures  now  at  the  command  of  the 
agriculturist. 

As  an  illustration  of  the  extraordinary  increase  which  must  have 
taken  place  in  the  produce  of  what  used  to  be  considered  highly- 
farmed  land,  it  may  be  stated  that  for  certain  crops  sums  equal- 
ling the  value  of  the  whole  of  the  former  produce  are  now  annually 
expended  in  artificial  fertilisers  alone. 

Let  a  commercial  man  look  at  the  advertising  columns  of  news- 
papers, and  he  must  be  lost  in  amazement  at  the  numbers  of  in- 
dividuals now  engaged  in  the  manufacture  and  sale  of  manure. 
How  great,  then,  is  the  necessity  for  obtaining  a  knowledge  of  their 
relative  value !  Science  has  taught  us  a  great  deal,  and  I  expect 
she  will  teach  us  still  more  ;  but  experience  is  the  true  school  for 
the  farmer,  and  it  is  only  by  carefully-conducted  experiments  and 
repeated  trials  that  he  can  really  learn  what  is  the  most  profitable 
fertiliser  for  the  crop  to  which  it  is  to  be  applied.  Different  crops 
and  different  soils  require  different  kinds  of  food.  As  an  exhausted 
frame  or  constitution  can  only  be  restored  by  having  supplied  what 
has  been  taken  from  it,  so  an  exhausted  soil  can  only  be  reinvigo- 
rated  by  having  supplied  what  the  cropping  of  a  rotation  has  taken 
from  it. 

TRAKS. — JANUASY  1862.  TSk 
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Some  farmers  place  little  faith  in  experiments,  and  continue  year 
after  year  to  throw  away  immense  sums  in  the  use  of  Peruvian 
guano  alone,  because  they  have  found,  as  a  rule,  that  it  always 
tells  where  it  is  applied.  They  point  to  the  conflicting  results  of 
experiments,  forgetting  the  true  cause  of  the  variableness  of  these 
results — viz.  the  difference  in  soils,  the  different  kinds  of  crop,  also 
the  purity  of  the  manures,  and  accuracy  in  conducting  the  experi- 
ments. These  are  not  mere  probabilities,  but  I  believe  them  to  be 
the  true  cause  of  the  confusion  of  opinion  amongst  farmers  regard- 
ing what  is  the  most  profitable  manure  to  use. 

The  following  experiments  may,  I  hope,  throw  a  little  light  upon 
the  subject.  I  shall  proceed  to  state  as  clearly  as  I  can  all  the  par- 
ticulars regarding  them  : — 


I.   PEEVIOUS  ROTATION  OF  THE  FIELD. 

Grass,  oats,  potatoes,  wheat,  barley,  turnips,  barley,  turnips. 
The  potatoes  were  heavily  manured  with  about  25  cart-loads 
of  farmyard  manure  per  acre,  and  a  mixture  of  guano,  rape- 
dust,  and  superphosphate,  at  the  rate  qf  4  cwt.  per  imperial  acre. 
The  barley,  after  wheat,  got  3  cwt  Peruvian  guano,  and  1  cwt. 
superphosphate  per  acre.  The  turnips  following  received  20 
carts  of  farmyard  manure  per  acre  on  the  stubble,  and  4  cwt.  of 
mixture  of  half  Peruvian  guano  and  superphosphate  per  acre  in  the 
drill.  The  turnip  crop  was  a  complete  failure,  owing  to  the  nature 
of  the  season.  The  succeeding  crop  of  barley  was  very  good,  and 
the  next  is  the  crop  of  turnips  with  which  the  experiments  were 
made.  The  variety  of  turnips  was  East-Lothian  purple-top  Swede. 
The  experimental  plots  were  all  sown  on  the  2d  day  of  June. 


H.   PARTICULARS  REGARDING  THE  APPLICATION  OF  THE  MANURES. 

The  manures  were  sown  by  the  hand  by  two  people  accustomed 
to  the  work,  and  in  order  to  assist  them  in  getting  them  to  sow 
the  proper  quantity  on  each  plot,  consisting  of  ten  drills,  I  made 
them  sow  ten  drills  at  the  same  rate  per  acre  immediately  before 
beginning  the  experiments.  No  farmyard  manure  was  applied 
with  the  artificial  manures.  It  was  a  calm  day — scarcely  a  breath 
of  wind ;  the  manures  were  therefore  not  mixed  with  each  other. 
The  field  where  the  experiments  were  made  is  perfectly  square. 
I  made  all  the  measurements  with  a  line,  and  the  calculations  were 
made  by  a  land-measurer. 


m.  RESULTS. 

In  testing  the  experiments,  I  weighed  50  yards  of  the  four  centre 
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drills  of  each  experiment,  on  the  north  end  of  the  field,  where  I 
thought  the  soil  most  equal. 

In  regard  to  the  soundness  of  the  bulbs,  I  could  detect  little  vari- 
ation, the  quality  of  the  turnips  after  the  guano  being  quite  as  good 
as  the  others.  In  no  season  do  I  ever  remember  to  have  noticed 
so  few  decayed  bulbs.* 

The  result  of  these  experiments  is,  that  the  largest  outlay  has 
given  the  largest  return,  and  it  remains  yet  to  be  proved  to  what 
extent  this  may  be  carried  with  a  profit. 

I  shall  conclude  with  a  few  observations  on  the  experiments 
themselves. 

No.  1.  Peruvian  guano  appeared  far  before  all  the  others  during 
the  whole  season,  and  the  crop,  when  weighed,  was  the  heaviest.  I 
attribute  this  to  some  peculiarity  in  the  season,  because  for  three 
previous  years  I  found  a  mixture  better  than  guano  alone. 

No.  2.  Phospho-Peruvian  (Lawson's).  I  found  this  manure  de- 
cidedly inferior  to  cheaper  home  mixtures. 

No.  3.  A  trial  of  increased  proportion  of  phosphates. 

No.  4.  For  comparison  with  Nos.  2  and  3. 

No.  5.  The  mixture  I  used  over  the  whole  field. 

No.  6.  Townsend's  manure — a  very  good  fertiliser,  but  a  farmer 
can  often  manufacture  a  better  and  cheaper  manure  at  home,  as  the 
results  prove. 

All  the  experiments  after  No.  6  were  applied  at  the  rate  of  8 
cwt.  per  acre,  to  test  the  qualities  of  superphosphate  when  used 
alone. 

No.  7.  Superphosphate  manufactured  by  Messrs  Maclaren,  Leith, 
and  supplied  by  Messrs  Cunningham.  This  superphosphate  had 
the  highest  analysis,  from  the  very  large  per-centage  of  soluble 
phosphates,  but  it  will  be  observed  that  the  crop  was  the  lightest ; 
and  I  may  mention  a  curious  fact  regarding  this  trial.  In  the  month 
of  August  the  crops  after  Nos.  8,  9,  and  10,  apppeared  so  unfavour- 
able that  I  top-dressed  them  (leaving,  of  course,  50  yards  of  each 
experiment),  as  I  thought  I  was  going  to  lose  the  crop,  while  the 
appearance  of  No.  7  was  so  favourable  that  I  did  not  top-dress  it. 
The  inference  from  this  is,  that  the  soluble  phosphates  nourished  the 
plants  up  to  this  time,  and  then  the  deficiency  of  insoluble  phosphates 
was  felt  afterwards.  It  is  therefore  quite  possible  that  manufac- 
turers may  err  in  making  too  great  a  proportion  of  the  phosphates 
soluble. 

No.  8.  Dissolved  bones,  manufactured  by  Mr  Robertson,  Dunbar. 
No.  9.  Bolivian  guano.  The  results  of  this  experiment  show  the 
superiority  of  guano  to  phosphates. 

*  It  most  be  kept  in  mind  that  the  period  of  sowing,  2d  June,  is  quite  late 
enough  for  swedes  :  this,  however,  would  have  the  effect  of  preventing  them  decay- 
mg.-Ei>. 
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No.  10.  Superphosphate — manufactured  by  Messrs  Bell  and 
Son,  Leith. 

No.  11.  I  made  this  mixture  to  try  what  could  be  done  without 
Peruvian  guano:  the  result  is  very  favourable:  its  cost  is  little 
over  £9  per  ton,  and  gives  a  much  larger  crop  than  more  expen- 
sive mixtures. 

At  this  moment,  notwithstanding  all  that  science  has  done,  Peru- 
vian guano  appears  to  be  the  best  and  cheapest  artificial  manure 
we  can  use.  I  hope  the  day  is  very  distant  when  the  supply  will 
be  exhausted,  but  it  cannot  always  equal  the  increasing  demand. 
When  the  day  does  come,  I  hope  it  may  be  the  fortune  of  the 
farmer  to  have  a  cheap  and  good  substitute  at  his  command.  And 
it  is  not  only  for  the  interest  but  the  duty  of  farmers  to  give 
agricultural  chemists  every  assistance  in  their  power,  by  making 
repeated  trials  in  exposition  of  their  theories. 


No. 


Rate  per  Acre. 


Cost. 


Result. 


7. 

8. 

9. 
10. 
11. 


6  cwt.  Peruvian  guano,   

6  cwt.  Phospho-Peruvian,  

2  cwt.  Peruvian,    )fi      . 

4  cwt.  superphosphate, )      c     ' 

4  cwt.  Peruvian,    )  „      . 

2  cwt.  superphosphate, J      c     ' 

1$  cwt.  Peruvian  guano,  J 

\  cwt.  sulphate  of  ammonia,   I  a      . 

2    cwt.  rape, (  b  cwt* 

2    cwt.  superphosphate,  I 

6  cwt.  Townsend's  manure,    

8  cwt.  Maclaren's  superphosphate, 

8  cwt.  Robertson's  dissolved  bones,... 

8  cwt.  Bolivian  guano, 

8  cwt.  Bell's  superphosphate, 

2  cwt.  sulphate  of  ammonia,     \ 

4  cwt.  rape  dust,    \  8  cwt. 

2  cwt.  Bolivian  guano, ) 


£3   18 
3  12 

0 
0 

Tons.  cwt. 
22  18 
18  17 

St. 

4 

1 

lb. 

12 

8 

2  14 

0 

18 

16 

0 

3 

3  6 

0 

20 

2 

5 

6 

2  18 

0 

18 

18 

0 

8 

2  14 

2  16 

3  4 
2  16 
2  16 

0 
0 
0 
0 
0 

16 
15 
15 
16 
15 

6 
6 

10 

8 

14 

1 
0 
3 

0 

4 

13 
4 
6 
0 
3 

3  14     0 


21     5     4     2 
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PROCEEDINGS  IK  THE  LABORATORY. 

By  Professor  Anderson,  M.D.,  Chemist  to  the  Society. 

ON  THE  COMPOSITION  OF  THE  DIFFERENT  KINDS  OF  CONCEN- 
TBATED  CATTLE-FOOD. 

No  one  who  examines  the  advertising  columns  of  any  agricultu- 
ral periodical  can  fail  to  become  familiar  with  the  substances  offered 
to  the  farmer,  under  the  name  of  Concentrated  Cattle-Foods,  which 
are  alleged  by  their  manufacturers  to  be  greatly  preferable  to  the 
kinds  of  food  in  common  use,  and  to  present  advantages  which 
more  than  justify  the  high  price  at  which  they  are  sold.  The  pro- 
mises held  out  by  the  makers  of  these  foods  are  so  extravagant,  as 
to  make  it  a  matter  of  some  surprise  that  the  farmers  of  the  pre- 
sent day  should  be  found  ready  to  use  them  ;  but  it  is  clear,  both 
from  the  extent  to  which  they  are  advertised,  and  the  increase  in 
the  number  of  manufacturers,  that  a  very  large  sale  must  be  found 
for  them. 

With  the  knowledge  of  these  facts,  and  taking  also  into  considera- 
tion the  activity  with  which  concentrated  foods  are  forced  upon  the 
attention  of  the  farmer,  it  appeared  desirable  to  the  Directors  of 
the  Highland  and  Agricultural  Society  that  a  series  of  analyses  of 
these  articles  should  be  made  for  the  benefit  of  its  members,  and 
with  the  view  of  ascertaining,  first,  whether  their  alleged  high 
nutritive  power  had  any  foundation  in  fact;  and,  second,  if  so, 
whether  any  cheaper  substitutes  could  be  found  for  them.     Means 
were  accordingly  taken  for  obtaining  authentic  samples  of  such  of 
these  substances  as  were  known  to  us,  and  the  results  of  their  ex- 
amination are  contained  in  the  following  pages.     Among  them  are 
believed  to  be  samples  of  all  the  varieties  generally  advertised ;  and 
though  some  others  of  local  celebrity  may  exist,  they  doubtless  do 
not  materially  differ  from  those  I  have  examined.*    Before  enter- 
ing on  details,  it  may  be  well  to  state  that,  both  from  the  analysis 
of  one  kind  of  concentrated  food,  as  well  as  from  purely  scientific 
considerations,  I  had  long  since  made  up  my  mind  that  these  sub- 
stances did  not  deserve  the  attention  of  the  farmer ;  and  so  firm  has 
been  my  conviction  on  this  point,  that  though  frequently  applied 
to  by  manufacturers  for  analyses  and  opinions  regarding  their  pro- 
ducts, I  have  studiously  avoided  making  analyses,  and  have  dis- 
tinctly expressed  an  unfavourable  opinion  of  these  substances ;  and 
my  reason  for  adopting  this  course  will  be  apparent  from  the  sequel. 
There  is  no  doubt  that  the  grounds  on  which  the  use  of  these 
concentrated  foods  has  been  recommended   to   the  farmer  are 
extremely  plausible,  and  very  likely  to  mislead  the  unwary,  inas- 

*  Since  this  paper  was  written  several  new  foods  have  appeared  in  th»  uratafc. 
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much  as  ho  is  led  to  believe  that  they  are  manufactured  on  scien- 
tific principles,  and  are  the  result  of  new  and  important  discoveries. 
The  very  name  applied  to  them  is  attractive,  for  the  recent  pro- 
gress of  agriculture  has  familiarised  the  farmer  with  concentrated 
manures,  of  which  a  few  hundredweights  are  capable  of  replacing, 
more  or  less  completely,  many  tons  of  ordinary  farmyard  manure ; 
and  he  is  thus  easily  led  to  believe  that  the  concentrated  foods  bear 
to  hay,  straw,  and  turnips  much  the  same  relation  that  guano  does 
to  dung ;  that,  in  short,  they  contain  only  the  nutritive  elements 
of  the  food,  all  the  non-nutritive  substances  which  abound  in  the 
bulky  natural  foods  having  been  removed.  This  view  of  the  mat- 
ter may  not  be  asserted  in  so  many  words,  buHt  is  clearly  implied 
both  by  the  name  "concentrated/'  so  obviously  borrowed  from  that 
used  to  describe  manures,  and  by  the  statement  that  the  contents 
of  a  small  measure  holding  less  than  half  a  pint  may  be  substituted 
for  half  the  ordinary  food  of  a  horse  or  ox. 

Before  proceeding  to  the  actual  results  of  analysis,  it  may  be 
well  to.  inquire  how  far  this  alleged  analogy  between  a  manure  and 
a  food  holds  good.  Experience  has  shown  that  the  food  of  plants 
consists  of  a  few  simple  compounds,  of  which  ammonia,  carbonic 
and  phosphoric  acid  are  examples,  and  these  are  found  in  ordinary 
manures  in  small  quantity,  and  mixed  with  a  large  proportion  of 
practically  inert  matters.  Many  of  these  substances  also  do  not 
exist  in  the  manure  in  the  state  in  which  they  can  be  absorbed  by 
the  plant,  but  only  in  the  form  of  complex  compounds,  from  which 
they  must  be  liberated  by  a  series  of  chemical  changes,  frequently 
of  a  very  complicated  character,  before  they  can  become  available 
to  it ;  and  this  takes  place  so  slowly  that  the  plant  food  is  often 
locked  up  and  inaccessible  for  a  very  long  period.  It  stands  to 
reason,  therefore,  that  if  these  changes  can  by  any  means  be  pro- 
moted, or  the  essential  elements  of  the  plant  food  be  separated 
from  the  inert  matters  with  which  they  are  mixed  or  combined, 
and  used  alone,  and  in  a  directly  available  state,  there  should  be 
obtained  a  concentrated  substance  capable  of  producing  an  effect 
equal  to  that  of  the  more  dilute  mixture  in  common  use.  It  is 
scarcely  necessary  to  observe  that  experience  has  to  a  great  extent 
confirmed  this  expectation,  and  that  concentrated  manures,  in  which 
the  elements  of  the  plant  are  found  in  easily  accessible  forms,  have 
produced  an  entire  revolution  in  the  practice  of  agriculture.  But 
when  we  turn  from  the  food  of  plants  to  that  of  animals,  and 
attempt  to  apply  the  same  principles  there,  the  analogy  is  found  to 
fail  entirely.  Science  has  shown  that  a  plant  and  an  animal  are 
composed  of  the  same  chemical  elements ;  but  while  it  has  taught 
us  that  it  is  possible  to  extract  these  substances  from  the  complex 
compounds  in  which  they  naturally  exist,  and  to  reduce  them  at 
once  to  those  simpler  forms  of  combination  into  which  they  slowly 
pass  in  the  course  of  natural  events,  and  to  concentrate  them  for 
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the  use  of  plants,  it  has  also  demonstrated,  in  the  most  incontest- 
able manner,  that  those  forms  of  combination  which  are  useful  to 
the  members  of  the  vegetable  kingdom  are  not  only  useless,  but 
often  absolutely  injurious  to  animals.  Their  functions  are,  in  fact, 
diametrically  opposed.  Plants  imbibe  their  food  in  the  form  of 
simple  compounds,  with  which  they  build  up  the  complex  consti- 
tuents of  their  tissues ;  while  animals  possess  no  such  power,  but 
require  to  have  their  food  offered  them  in  the  form  of  complex  and 
bulky  compounds.  They  are  incapable  of  converting  the  simple  into 
the  complex,  and  only  store  up  within  them,  in  slightly  modified 
forms,  substances  which  plants  have  built  up  from  their  simple  ele- 
ments ;  and  in  the  very  act  of  performing  the  functions  which  are 
necessary  for  the  maintenance  of  life,  these  substances  are  destroyed, 
and  revert  again  to  the  simple  forms  from  which  they  originally 
sprung.  A  plant  may  therefore  be  looked  upon  as  a  piece  of 
mechanism  adapted  to  the  construction,  and  an  animal  to  the 
destruction,  of  organic  compounds.  And  it  is  this  important 
difference  which  lies  at  the  root  of  the  distinction  between  a  man- 
ure and  a  food.  A  manure  admits  of  concentration,  because  it  is 
possible,  although  it  may  not  be  practically  advantageous,  to  ex- 
tract from  it  the  simple  compounds  required  for  the  food  of  plants ; 
and  any  operation  by  which  this  is  effected  facilitates  its  action, 
because  it  accomplishes  beforehand  those  changes  which,  under 
other  circumstances,  must  be  more  slowly  effected  in  the  soil  But 
no  such  operation  is  possible  with  the  food  of  an  animal,  which 
must  of  necessity  retain  its  elements  in  the  complex  and  bulky 
forms  of  sugar,  albuminous  compounds,  and  the  like. 

The  difference  may  be  very  clearly  illustrated  by  reference  to 
rape-cake,  which  is  employed  both  as  manure  and  as  a  cattle  food. 
Where  it  is  to  be  used  for  the  former  purpose,  it  might  suffice  to 
extract  from  it  the  nitrogen  it  contains  in  the  form  of  ammonia,  of 
which  it  would  yield  about  a  hundredweight  per  ton,  and  its  inorganic 
salts  amounting  to  about  the  same  quantity,  and  thus  to  concentrate 
it  to  about  one-tenth  of  its  bulk,  with  the  prospect  of  obtaining  a 
result  somewhat  similar  to  that  produced  by  the  entire  substance.* 
But  when  it  is  to  be  used  as  a  food  this  cannot  be  done.     The 
nitrogen  must  remain  in  the  form  of  albuminous  compounds  amount- 
ing to  above  6  hundredweight  per  ton,  and  the  mucilage  and  sugar 
which  may  be  dispensed  with  in  a  manure,  cannot  be  removed 
without  affecting  its  nutritive  value.    Any  concentration  of  which 
it  is  then  capable  must  resolve  itself  into  the  removal  of  the  in- 
nutritious  matters,  which  are  water  and  woody  fibre.    The  former 
may  of  course  be  expelled  by  heat,  but  it  is  impossible  to  extract 

*  I  do  not,  of  course,  enter  here  upon  the  consideration  of  the  influence  which 
the  carbonaceous  matters  of  rape-cake,  when  undergoing  decomposition  in  the  soil, 
may  exert  upon  its  disintegration,  but  look  at  it  merely  as  a  source  of  the  food  of 
Plants. 
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the  latter  without  occasioning  such  changes  as  to  render  the  sub- 
stance unfit  for  food.  In  the  turnip,  which  contains,  in  round 
numbers,  ninety  per  cent  of  moisture,  great  concentration  is  pos- 
sible ;  for,  of  course,  10  tons  might  be  reduced  to  one,  and  a  well- 
known  Scottish  farmer,  some  ten  or  twelve  years  since,  proposed 
to  dry  turnips  artificially,  and  to  preserve  them  in  this  way  for 
use ;  but  in  the  great  majority  of  foods  the  moisture  is  too  small 
to  be  of  much  importance,  and,  when  expelled  by  heat,  too  easily 
reabsorbed  from  the  air  to  give  the  process  of  drying  any  real  value. 
If  it  were  possible  to  extract  the  mnutritious  solids,  some  benefit 
might  be  obtained,  but  this  is  not  practicable ;  and,  moreover,  it  is 
only  in  straw  and  hay  that  the  absolutely  innutritious  substances 
are  found  in  any  considerable  quantity.  In  wheat-flour,  for  ex- 
ample, the  quantity  is  perfectly  trifling,  as  is  shown  by  the  follow- 
ing analysis : — 


Water, . 
Oil,       . 
Starch,  &c,      . 
Albuminous  compounds, 
Woody  fibre,    . 
Ash, 


11.90 
1.01 

77.70 
8.65 
0.80 
0.44 


100.00 
Nitrogen,  .  .  .  .1.88 

In  this  case  the  only  substances  entirely  devoid  of  nutritive  effect 
are  water  and  wooay  fibre,  amounting  together  to  little  more  than 
twelve  per  cent ;  and  hence  it  is  physically  impossible  to  obtain  any 
greater  amount  of  concentration  of  wheat-flour  than  to  the  extent 
of  reducing  8  tons  to  about  7.  It  must  be  understood  that 
wheat-flour  is  an  extreme  case,  for  had  some  other  substances,  such 
as  oil-cake,  &c,  been  selected,  a  greater,  though  still  a  compara- 
tively small  degree  of  concentration,  would  have  been  theoretically 
practicable.  But  only  theoretically,  because  it  is  practically  impos- 
sible, by  any  commercial  or  manufacturing  process,  to  separate  the 
nutritious  from  the  innutritious  elements  of  food.  Even  were  it 
possible  to  do  so,  it  is  an  open  question  whether  the  product  would 
be  such  as  would  be  suitable  for  the  food  of  animals,  for  it  is  well 
known  that  the  value  of  a  food  is  dependent  to  a  great  extent  on 
its  physical  properties,  and  on  its  condition  being  such  as  renders 
it  fitted  for  maintaining  the  process  of  digestion.  The  more  fully 
all  these  facts  are  considered,  the  more  obvious  does  the  difficulty 
of  obtaining  a  concentrated  food,  in  the  same  sense  as  that  in 
which  a  concentrated  manure  is  produced,  become. 

This  difficulty  has  obviously  made  itself  apparent  to  the  manu- 
facturers of  concentrated  food,  because,  of  late,  the  ground  on 
which  they  are  recommended- has  been  somewhat  altered.  They 
are  now  often  called  "  condimental"  foods,  and  are  alleged  to  assist 
digestion,  and,  by  promoting  the  more  complete  extraction  of  the 
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nutritive  matters  of  the  ordinary  food,  to  effect  a  large  economy. 
Specious  as  this  view  may  appear,  it  will  not  bear  the  test  of 
such  experience  as  we  possess.  Anything  which  may  be  stated 
regarding  the  effect  of  condiments  on  cattle  must  be  looked  upon 
as  mere  assertion,  and  the  only  definite  information  in  existence 
on  this  subject  has  been  derived  from  the  study  of  their  action  on 
man.  The  inference  to  be  drawn  from  ascertained  facts  by  no 
means  leads  to  the  idea  that  a  condiment  can  be  used  to  replace  any 
part  of  the  human  food,  or  that  it  causes  a  more  complete  extrac- 
tion of  its  nutritive  matters.  The  contrary  is  rather  the  case,  and 
it  is  probable  that  the  ordinary  condiments,  such  as  spices,  rather  in- 
duce a  larger  consumption  of  food. 

So  far,  then,  as  the  statements  regarding  the  concentration  of 
food,  by  the  removal  of  its  innutritious  part,  go,  it  may  be  safely 
averred  that  this  is  practicable  only  to  a  very  trifling  extent,  and 
certainly  cannot  be  effected  either  by  mechanical  or  chemical  means 
with  advantage  to  the  farmer.  The  condiinental  effect  of  these  sub- 
stances is  also  a  mere  matter  of  statement,  which  is,  up  to  the  pre- 
sent time,  unsupported  by  a  shadow  of  proof.  No  doubt,  abundance 
of  "  testimonials  "  in  favour  of  these  articles  are  published,  but  no 
one  who  knows  the  mode  in  which  these  documents  are  obtained 
can  for  a  moment  place  confidence  in  them.  Every  quack  medicine 
produces  innumerable  certificates  of  cures  effected  by  it,  often  of 
diseases  well  known  to  be  totally  incurable  ;  but,  not  to  pass  from 
agriculture,  it  may  be  stated  that  a  manure  of  the  most  worthless 
description,  and  containing  none  of  those  substances  which  expe- 
rience has  shown  to  be  required  by  the  plant,  is  at  the  present 
moment  sold  throughout  this  country  with  the  attestation  of  hun- 
dreds of  practical  farmers,  although,  when  used  by  those  who  are 
known  as  careful  experimenters,  it  always  proves  a  failure. 

Such  being  the  d  priori  conclusions  to  which  science  leads,  we 
now  turn  to  the  consideration  of  the  composition  of  the  different 
concentrated  foods.  The  method  of  analysis  adopted  was  substan- 
tially that  in  use  for  ordinary  cattle-food,  but  in  addition  to  the 
.  substances  usually  ascertained,  the  exact  proportion  of  sugar  was 
separately  determined.  For  the  satisfaction  of  chemists,  it  may  be 
stated  that  this  was  done  by  extracting  with  cold  water,  and  deter- 
mining the  sugar  in  the  extract  by  Fehling's  process,  which  was 
found  to  give  satisfactory  results.  It  has  been  stated  that  some  of 
these  foods  contain  antimony,  and  this  substance  was  looked  for 
very  carefully,  but  its  presence  was  not  substantiated. 

All  these  foods  are  mixtures  of  several  different  substances,  of  which 
some  aromatic  seed,  such  as  foenugrec,  caraway,  &c,  form  part ;  and 
an  attempt  was  made  to  ascertain  which  of  these  substances  had 
been  used,  by  distilling  with  water  a  large  quantity  of  the  food,  so 
as  to  obtain  and  examine  the  essential  oil,  and  thus  draw  conclu- 
sions as  to  its  nature.    It  was,  however,  found  impossible  to  obtain 
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any  results  in  this  way,  because  the  quantity  of  oil  was  so  small, 
and  the  peculiar  smell  was  so  masked  by  the  odorous  principles 
which  passed  over  along  with  it  that  it  could  not  be  recognised. 
A  careful  examination,  however,  of  the  food  itself,  enabled  me  to 
form  some  opinion  as  to  the  substances  of  which  it  is  compounded. 
Thorley's  Cattle-Food. — The  composition  of  this  substance  was 
as  follows : — 

Water,         ......        11.41 


Oil, 

Albuminous  compounds, 

Sugar, 

Starch,  &c., 

Woody  fibre, 

Ash, 


4.06 

11.43 

17.15 

46.90 

6.22 

2.83 

100.00 
1.82 


Nitrogen,      ..... 

The  ash  contains : — 

Sand,  ......  0.32 

Phosphates,  .....  0.51 

Phosphoric  acid  in  combination  with  the  alkalies,  0.53 

It  consists  of  a  rather  coarsely  ground  powder,  among  which  small 

grains  of  Indian-corn  can  be  detected.     The  aromatic  seems  to  be 

foenugrec,  but  it  is  accompanied  by  a  bitter  substance,  which  is 

probably  gentian. 

Henris  Patent  Cattle-Food  Company, — Cow-food,  price  30s.  per 

cwt. : — 

Water, 11.26 


Oil, 

Albuminous  compounds, 

Sugar, 

Starch,  &c, 

Woody  fibre, 

Ash, 


6.22 
12.87 

9.05 
46.57 

9.66 

4.37 

100.00 
2.05 


Nitrogen,      ..... 

The  ash  contains  : — 

Sand,  ..;...  1.72 

Phosphates,  .  .  .  .  .1.23 

Phosphoric  acid  in  combination  with  the  alkalies,  0.64 

This  substance  is  much  yellower  than  Thorley's,  and  its  taste  more 
bitter.    In  it  particles  of  rice  could  be  detected,  and  it  also  contains 
some  oily  seed. 
Henri's  Patent  Cattle-Food  Company. — Pig-meal,  24?s.  per  cwt.  : 

Water,  ......        10.22 


Oil, 

Albuminous  compounds, 

Sugar, 

Starch,  &c., 

Woody  fibre, 

Ash, 


Nitrogen, 


4.91 
13.18 

8.57 
45.98 
13.39 

3.75 

100.00 
2.10 


PROCEEDINGS  IN  THE  LABORATORY. 


177 


The  ash  contains : — 

Sand, 0.84 

Phosphates,  .....  0.42 

Phosphoric  add  in  combination  with  the  alkalies,  0.49 

The  pig-meal  is  completely  identical  in  appearance,  taste,  and 
smell  with  the  cow-food,  and  the  chemical  composition  is  also  the 
same.  The  only  difference  is,  that  the  former  contains  about  a 
j>er  cent  less  of  oil,  but  in  every  other  respect  it  is  so  completely 
similar  that  it  may  be  safely  averred  that  two  samples  taken  from 
the  same  lot  would  show  as  great  discrepancies  as  exist  between 
these  two  analyses.  They  are  clearly  made  from  the  same  sub- 
stances. 

Gripper's  Horse  and  Cattle  Food}  eighteen  shillings  per  cwt.: — 


Water, 

Oil,  .  . 

Albuminous  compounds, 

Sugar, 

Starch,  Ac, 

Woody  fibre, 

Ash, 


Nitrogen, 
The  ash  contains  : — 


Phosphates,  . 

Phosphoric  acid  in  combination  with  the  alkalies, 


10.90 
2.31 
9.43 
34.29 
33.29 
6.85 
3.43 

100.00 
1.50 

0.14 
0.44 
0.38 


This  substance  differs  from  the  preceding  foods  in  the  absence 
of  the  bitter  matter,  and  the  smaller  proportion  of  aromatic  seed, 
which,  however,  appears  to  be  either  foenugrec  or  caraway.  It 
w  composed  to  a  large  extent  of  ground  carob  beans,  the  taste  and 
peculiar  smell  of  which  can  be  readily  distinguished.  It  also  con- 
tra either  rice  or  Indian-corn. 

Gripper's  Pig-Food,  ten  shillings  per  cwt. :— 


Water, 

Oil, 

Albuminous  com 

Sugar, 

Starch,  &c, . 

Woody  fibre, 

Ash, 

pounds,    . 

in  combination  with  the  alkalies, 

9.28 

2.42 
10.87 

6.02 
43.55 
24.09 

3.77 

rn          Nitrogen,     . 

1,16 ash  contains:— 
Sand, 

Phosphates, 
Phosphoric  acid 

100.00 
1.73 

0.87 
0.26 
0.61 

■This  food  is  almost  devoid  of  taste,  and  appears  to  consist  chiefly 
J*  ^me  refuse  matters  from  the  mill,  among  which  I  believe  rice- 


*  to  be  one.    It  contains  no  aromatic 


178 


PROCEEDINGS  IN  THE  LABORATOEY. 


British  Cattle-Food  Company's  Cattle  Food : — 


Water, 

Oil, 

Albuminous  con 

Sugar, 

Starch,  &c,  . 

Woody  fibre, 

Ash, 

pounds,     .            .            . 

in  combination  with  the  alkalies, 

11.57 
6.92 
16.68 
14.85 
30.82 
13.45 
5.71 

Nitrogen, 
The  ash  contains  : — 
Sand, 

Phosphates, 
Phosphoric  acid 

100.00 
2.57 

0.89 
0.64 
0.84 

This  substance  appears,  as  far  as  it  is  possible  to  judge,  to  be  a 
mixture  of  linseed  and  carob  bean,  along  with  some  other  grain 
and  an  aromatic.     There  is  no  bitter  substance. 

Glasgow  Cattle-Food  Company. — 

Water,          ......  11.20 

Oil, 4.71 

Albuminous  compounds,     ....  9.25 

Sugar,           .            .            .            .            .            .  25.35 

Starch,  &c,             .....  37.37 

Woody  fibre,            .....  9.42 

Ash, 2.78 

100.00 
Nitrogen,     .  .  .  .  .  .1.48 

The  ash  contains : — 

Sand,  ......  0.30 

Phosphates,  .....  0.45 

Phosphoric  acid  in  combination  with  the  alkalies,  1.10 

The  most  noteworthy  constituent  of  this  food  is  turmeric,  of 
which  it  apparently  contains  a  considerable  quantity.  The  other 
substances  do  not  appear  to  differ  much  from  those  of  the  rest  of 
the  foods  analysed. 

The  examination  of  these  analyses  shows  that  there  is  a  very  close 
general  resemblance  among  the  samples.  Whatever  difference  may 
exist  in  the  nature  of  the  ingredients  or  the  proportion  in  which 
they  are  mixed,  there  is  but  little  in  their  nutritive  value.  They 
are,  in  fact,  all  composed  of  ordinary  feeding  grains,  with  the  addi- 
tion of  certain  aromatic  or  bitter  substances,  forming  but  a  small  pro- 
portion of  the  whole.  The  methods  of  chemical  analysis  which  enable 
us  to  state  how  much  sugar  or  albuminous  compounds  any  mixture 
may  contain,  do  not  admit  of  our  determining  the  proportions  of 
the  various  seeds  or  other  substances  mixed  together ;  nor  is  this 
a  matter  of  any  moment  as  far  as  nutritive  value  is  concerned,  for 
it  is  immaterial  whether  these  particular  elements  are  derived  from 
one  or  other  grain.  It  is  their  combined  effect  which  is  of  import- 
ance.  Looking,  therefore,  at  these  foods  merely  in  a  nutritive  point 
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of  view,  it  must  be  unhesitatingly  asserted  that  they  have  nothing 
to  recommend  them.  They  are,  in  fact,  inferior  in  this  respect  to 
many  of  the  simple  foods  in  common  use— such,  for  example,  as  lin- 
seed or  oil-cake.  Neither  have  they  any  claim  to  be  considered  as 
"  concentrated"  foods  in  the  sense  in  which  we  speak  of  a  concen- 
trated manure.  There  has  been  no  removal  of  the  innutritious 
matter,  the  water  being  nearly  the  same  as  in  most  seeds,  and  the 
woody  fibre  exceeding  in  amount  that  found  in  the  common  grains 
or  in  oil-cake.  Nor  can  this  excite  any  surprise,  for  they  are  all 
mixtures  of  those  substances  with  aromatic  seeds  or  roots,  which 
are  all  much  richer  in  woody  fibre  than  the  nutritive  grains. 

The  presence  of  aromatic  or  bitter  matters  is,  therefore,  the  sole 
peculiarity  of  these  cattle-foods;  and  it  is  obvious  that  these  sub- 
stances ought  to  produce  any  effect  of  which  they  are  capable,  just 
as  well  if  they  be  added  to  the  ordinary  food  of  the  cattle,  as  if 
they  be  mixed  by  a  manufacturer  with  other  substances  before  being 
sold  to  the  farmer. 

It  has  been  already  remarked  that  the  effect  attributed  to  aro- 
matics  by  the  makers  of  these  foods  is  in  the  last  degree  problema- 
tical, and  unsupported  by  any  well- ascertained  facts;  and  their 
assertions  must  go  for  nothing,  unless  they  are  prepared  to  support 
them  by  experiments  which  shall  be  satisfactory  to  experienced 
feeders.    As  matters  at  present  stand,  they  must  be  judged  of  on 
the  same  principles  as  those  used  in  estimating  any  other  food,  and 
in  this  respect  they  cannot  be  ranked  very  high.    If  they  possess 
any  special  action,  it  is  self-evident  that  it  must  belong  to  the  aro- 
matic or  the  bitter  substances  they  contain ;  and  if  the  makers  wish 
to  satisfy  the  farmer  on  these  points,  they  ought  to  put  it  in  his 
power  to  use  the  aromatics  alone,  and  allow  him  to  mix  them  with 
such  foods  as  he  may  choose.     This  course,  however,  will  by  no 
means  suit  their  purpose.      At  present  they  take  carob  beans, 
Indian- corn,  and  other  substances,  costing  £8  or  £9  per  ton, 
which  are  mixed  with  a  small  quantity,  about  ten  per  cent,  of  some 
aromatic  costing  perhaps  £20  to  <£*25  per  ton,  and  the  mixture  so 
produced,  at  a  cost  of  perhaps  i?10  or  i?ll  per  ton,  is  sold  to  the 
farmer  at  ^30.   It  is  quite  obvious  that,  so  long  as  a  manufacturer 
can  sell  the  article  he  produces  at  a  price  approaching  three  times 
its  intrinsic  value,  he  will  not  trouble  himself  to  inquire  into  the 
exact  facts  of  the  case,  and  will  be  satisfied  with  denying,  in  place 
of  refuting,  the  statements  of  scientific  men.    The  opinions  I  nave 
expressed  regarding  these  feeding-stuffs  are  in  complete  harmony 
with  those  entertained  by  all  agricultural  chemists.     They  have 
already  been  often  expressed,  and  their  accuracy  strenuously  de- 
nied by  the  concentrated-food  makers,  and  they  will  no  doubt  be 
again  denied,  but  they  will  not  be  disproved  by  them.     If  the 
fcaaafacturers  really  desire  to  satisfy  the  agricultural  community, 
the  proper  course  would  be  for  them  to  submit  their  foods  to 
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some  farmers  of  experience,  in  whose  judgment  full  confidence  can 
be  placed,  and  agree  to  stand  or  fall  by  the  result.  From  this 
ordeal  they  will  doubtless  shrink,  and  as  long  as  they  do  so,  they 
must  be  content  to  bear  the  imputation  of  trading  on  the  credulity 
of  the  farmer,  and  selling  him  an  article  at  three  times  its  real  value. 
I  have  not  hesitated  to  express  thus  distinctly  the  opinions  I 
entertain,  because  this  is  a  subject  on  which  science  can  speak  with 
no  doubtful  voice.  It  is  not  a  question  in  regard  to  which  there  can 
be  any  difficulties,  but  is  one  of  comparing  the  results  of  analyses 
with  those  of  other  and  well-known  foods ;  and  before  a  minute 
examination  the  alleged  "  discoveries  "  of  the  inventors  of  these 
substances  vanish  into  thin  air,  or  rather  resolve  themselves  into 
the  art  of  making  the  farmer  pay  dear  for  a  cheap  article. 

ON  THE  COMPOSITION  OP  SOILS  UNDERLYING  PEAT-MOSS. 

The  origin  of  peat-bogs  is  in  all  respects  a  very  interesting  ques- 
tion, and  one  of  those  which  have  a  greater  bearing  on  practical 
agriculture  than  might,  at  first  sight,  be  supposed.  They  afford 
evidence  of  a  remarkable  change  occurring  in  the  condition  of  the 
surface,  for  many  of  them  are  found  lying  upon  soils  which,  so  far 
as  their  general  appearance  is  concerned,  are  quite  unexceptionable, 
and  have  obviously  at  some  remote  period  maintained  an  abundant 
vegetation  ;  for  they  contain  embedded  in  them  the  roots  of  trees 
of  great  magnitude,  often  exceeding  in  size  those  occurring  at  the 
present  time  in  the  most  favoured  spots  of  the  surrounding  district. 
These  trees  have  obviously  reached  a  healthy  maturity  in  a  con- 
genial soil,  and  then  a  change  has  taken  place  which  has  rendered 
it  unfavourable  to  forest  trees,  and  promoted  the  growth  of  moss 
plants.  It  is  clear  also  that  this  change  must  have  been  rapid, 
for  the  trees  have  certaiuly  not  undergone  a  slow  destruction, 
but  have  been  overtaken  in  the  full  vigour  of  their  growth,  and 
quickly  embedded  in  the  moss  which  was  gathered  around  them. 
The  proof  of  this  is  to  be  found  in  the  entire  absence  of  decay 
in  these  trees ;  for  their  wood,  though  blackened  by  substances 
derived  from  the  peat,  is  in  general  perfectly  sound,  and  fitted  for 
all  the  ordinary  uses  of  timber.  There  is  no  reason  to  suppose  that 
the  production  of  moss  is  in  the  least  degree  dependent  on  deterior- 
ation of  the  soil ;  on  the  contrary,  it  is  due  to  some  changes  by 
which  the  drainage  of  the  district  has  been  disturbed,  the  escape  of 
water  prevented,  and  the  growth  of  those  plants  which  luxuriate 
in  moisture  promoted. 

Although  this  is  an  inference  which  may  be  fairly  drawn  from 
studying  the  position  in  which  peat-bogs  are  found,  it  is  to  a  cer- 
tain extent  an  assumption,  as  I  am  not  aware  that  the  soils  lying 
beneath  bogs  have  been  analysed ;  but  the  subject  is  worthy  of 
examination,  because  experience  has  shown  that  it  is  in  most  cases 
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almost  impracticable  to  reclaim  deep  peats  in  a  satisfactory  manner 
without  the  addition  of  some  clay  soil,  and  very  often  the  only  place 
where  the  requisite  material  can  be  found  is  under  the  moss  itself. 
At  other  times,  the  choice  between  a  clay  lying  in  the  immediate 
neighbourhood  and  that  under  the  bog,  may  be  decided  by  the 
superiority  of  the  one  over  the  other  as  a  soil. 

The  consideration  of  these  points  leads  me  to  avail  myself  of  the 
opportunity  of  examining  some  soils  lying  under  the  peat-moss  at 
Dargavel,  and  which  have  been  uncovered  in  the  course  of  some 
operations  for  reclaiming  a  part  of  it.     They  were  the  more  inte- 
resting, inasmuch  as  they  form  the  soil  in  which  oaks  of  great  size 
grew,  and  in  which  their  roots  were  found.     Many  of  these  trees 
were  4  or  5  feet  in  diameter ;  and  the  trunk  of  one  50  feet  in 
length,  without  a  branch,  was  found  in  the  peat.    The  moss  under 
which  these  soils  are  found  was  of  great  extent,  and  at  one  time 
stretched  for  some  miles  over  the  low  ground  of  Renfrewshire  from 
Houston  to  Bishoptown,  and  even  farther  west.     A  great  part  of 
this  moss  has  at  different  times  been  reclaimed,  and  the  late  Mr 
Fleming  of  Barochan  devoted  much  attention  to  the  best  way  of 
bringing  it  in.  The  general  conclusion  to  be  drawn  from  all  the  trials 
which  have  been  made  is,  that  though  by  trenching,  exposure  to 
the  air,  and  the  use  of  lime,  the  moss  itself  can  be  brought  in  and 
made  to  yield  good  crops  for  some  years,  its  permanent  ameliora- 
tion cannot  be  satisfactorily  effected  without  the  addition  of  some 
mineral  matter.     The  soils  and  subsoils  analysed  were  found  lying 
under  10  or  12  feet  of  moss,  and  may  be  described  as  rather  stiff 
clays.    The  process  of  analysis  followed  was  that  described  in  my 
paper  on  the  wheat  soils  of  Scotland,  published  in  the  Transactions 
of  the  Society  some  years  since,  with  this  exception,  that  the  sub- 
stances soluble  in  water  were  not  separately  determined.     This  part 
of  the  analysis  was  omitted,  because  recent  observations  regarding 
the  absorptive  power  of  the  soil  have  shown  that  it  is  of  little  prac- 
tical value,  while  the  experiments  by  which  they  are  ascertained 
are  very  laborious,  and  occupy  much  time. 

No.  1. — Soil  in  immediate  contact  with  the  Peat, 


Water,       .... 

6.90 

Organic  matter,     . 

.      14.60 

WfewiA 

Alrnnittftj     .... 

6.06 

Peroxide  of  iron,    . 

2.78 

lime,         .... 

0.25 

Magnesia,    .... 

0.12 

Potash,       .... 

0.22 

Soda, '        .           .'. 

0.23 

Sulphuric  acid, 

0.05 

Phosphoric  acid,    . 

trace 

Chlorine,    .... 

0.01 

Soluble  silica, 

trace 

Total  soluble  in  acids, 

9.72 
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Insoluble  in  acids— 

Alumina,  . 

Peroxide  of  iron,    . 

Lime,         .... 

Magnesia,  .... 

Silica,         .... 

.  13.97 
1.04 
0.40 
trace 

.      53.42 

Total  insoluble  in  acids,    . 

68.83 

100.05 

This  soil,  which  formed  the  10  inches  immediately  below  the 

!>eat,  contained  a  considerable  quantity  of  organic  matter,  which, 
rom  the  smell  it  evolved  in  burning,  was  obviously  of  a  peaty 
nature,  and  had  unquestionably  found  its  way  into  it  from  the 
moss.  In  other  respects  the  soil  is  distinguished  by  the  very  small 
quantity  of  the  elements  required  by  plants  which  it  contains. 
Thus,  of  phosphoric  acid  and  soluble  silica  it  contains  only  a  trace, 
while  the  sum  of  all  the  other  inorganic  constituents  of  plants 
amounts  in  the  portions  soluble  in  acids  to  no  more  than  0.78  per 
cent  of  its  weight,  and  in  the  insoluble  portion  there  is  just  0.4  of  lime. 
It  must,  therefore,  be  considered  a  poor  soil,  and  exhausted  of  some 
of  its  most  essential  ingredients;  and  this  fact  seems  at  first  sight 
incompatible  with  the  luxuriant  growth  of  the  trees  found  in  it 
We  shall  afterwards,  however,  see  reason  to  doubt  whether  it  was 
in  this  state  when  the  trees  grew  upon  it,  and  to  believe  that  the 
exhaustion  is  due  to  the  growth  of  the  overlying  peat. 


No.  2. — Soil  free  from  Moss. 


Water,  . 

6.22 

Organic  matter, 

15.57 

Soluble  in  Acids — 

Alumina, 

9.08 

Peroxide  of  iron, 

1.96 

Lime,     . 

0.25 

Magnesia, 

0.15 

Potash, 

0.25 

Soda,      . 

0.20 

Sulphuric  acid,  . 

trace 

Phosphoric  acid, 

0.05 

Chlorine, 

.    "       .            .            trace 

Soluble  silica,     . 

0.60' 

Total  soluble  in  aci 

ds,                                                      12.64 

Insoluble  in  Acids — 

Alumina, 

8.51 

Peroxide  of  iron, 

1.31 

Lime,     . 

0.89 

Magnesia, 

0.86 

Phosphoric  acid, 

0.09 

Silica,    . 

53.63 

Total  insoluble  in  a 

Lcids,           ....    65.29 

99.72 
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This  soil  differed  from  the  first  in  being  taken  a  little  lower,  so 
that  there  might  not  be  the  least  trace  of  moss  adhering  to  it  But, 
notwithstanding  this,  it  contains  a  somewhat  larger  quantity  of 
organic  matter,  which,  like  that  contained  in  No.  1,  was  thoroughly 
peaty  in  its  character.  Either,  then,  this  organic  matter  had  infil- 
trated from  the  peat,  or,  what  is  more  probable,  the  upper  portion 
of  the  soil  had  been  deposited  from  water  just  at  the  time  the  moss 
was  in  process  of  formation.  We  may  easily  imagine  that  the  sur- 
face was  frequently  overflowed  at  the  time  of  floods,  and  that  the 
water  deposited  a  quantity  of  clay,  which  it  carried  along  in  sus- 
pension ;  that  as  the  water  slowly  drained  off  or  evaporated,  a  crop 
of  moss  plants  sprang  up,  and  by  the  frequent  repetition  of  these 
changes,  a  deposit,  rich  in  organic  matter,  was  produced.  It  is 
interesting  to  observe  that  the  clay  so  deposited  must  have  been 
very  pure,  and  remarkably  devoid  of  those  substances  required  to 
maintain  the  life  of  plants.  In  fact,  the  sum  of  the  lime,  magnesia, 
potash,  soda,  and  phosphoric  acid,  is  just  1  per  cent;  and  if  we 
assume  the  15  per  cent  of  organic  matter  to  be  the  remains  of  moss 
plants,  this  amount  of  mineral  substances  would  be  no  more  than 
sufficient  for  the  plants,  for  mosses  contain  in  general  about  6  per 
cent  of  ash.  In  the  absence,  therefore,  of  these  remains,  the  clay 
would  possess  but  little  fertility. 


No.  3.— Subsoil  of  No.  2. 


Water,   . 

.  -        .           .           .            .           2.17 

Organic  matter, 

11.57 

Soluble  in  Acids — 

Alumina, 

7.59 

Peroxide  of  iron, 

1.92 

Protoxide  of  iron, 

2.14 

Lime,    . 

0.27 

Magnesia, 

0.17 

Potash, 

0.88 

Soda,      . 

1.80 

Sulphuric  acid, 

trace 

Phosphoric  acid, 

0.12 

Chlorine, 

trace 

Soluble  silica,    » 

0.15 

Total  soluble  in  aci 

ds,                    .            .                     15.04 

^Ult  in  Acids— 

Alumina, 

12.15 

Peroxide  of  iron, 

0.68 

lime,     . 

0.24 

Magnesia, 

1.34 

Potash  and  soda, 

0.05 

Silica,    . 

56.46 

Total  insoluble  in  i 

icids,  ....          71.12 

99.90 


*"e  contrast  between  this  subsoil  and  the  two  samples  of  the  soil 
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itself,  is  sufficiently  remarkable.  Though  still  containing  a 
quantity  of  organic  matter,  it  is  much  richer  in  all  the  ess< 
constituents  of  plants.  The  quantity  of  alkalis  is  especially  If 
and  if  it  were  not  for  the  almost  complete  absence  of  sulphuric 
and  chlorine,  it  might  be  described  as  a  good  soil  It  is  fair, 
ever,  to  observe  that  many  excellent  soils  are  very  deficient  in 
two  substances,  which  are  not  retained  by  the  soil  as  the  oth< 
organic  elements  of  plants  are.  It  is  not  a  usual  circumstan 
find  a  subsoil  superior  to  a  soil,  although  no  doubt  cases  of  the 
do  occur;  and  there  ar?  two  different  modes  of  explaining  the  pi 
menon  in  this  case,  to  which  reference  will  be  afterwards  mac 


No.  4 

. — Stiff  Clay  underlying  Peat. 

Water,    . 

•            .            .            • 

. 

4.36 

Organic  matter, 

.... 

. 

8.0$ 

Soluble  in  Acids — 

Alumina, 

.... 

11.57 

Peroxide  of  iron, 

. 

0.84 

Lime, 

•            • 

0.39 

Magnesia, 

•            .            •            • 

0.16 

Potash,  . 

.... 

0.48 

Soda, 

.... 

0.44 

Sulphuric  acid, 

.... 

trace 

Phosphoric  acid, 

.... 

0.02 

Chlorine, 

•            .            •            . 

0.01 

Soluble  silica,    • 

acids, 

0.79 

Total  soluble  in 

. 

14.50 

Insoluble  in  Acids — 

Alumina, 

•            .            . 

19.21 

Peroxide  of  iron, 

1.58 

Lime,     . 

1.12 

Magnesia, 

.... 

0.79 

Phosphoric  acid, 

.... 

0.04 

Manganese, 

•            .            •            . 

trace 

Silica,     . 

n  acids,    . 

50.43 

Total  insoluble  i 

• 

73.17 

100.09 

In  this  case  the  greater  stiffness  of  the  clay  depends  upon  the 
large  quantity  of  alumina  which  is  present,  amounting  in  all, 
including  that  found  in  both  the  soluble  and  insoluble  par 
more  than  30  per  cent.  In  other  respects  it  may  be  said  to  a 
generally  witli  the  others,  excepting  that  the  organic  matter  is 
siderably  lower  and  the  lime  higher. 

These  analyses  offer  many  points  for  consideration  which 
worthy  of  notice  in  relation  to  the  origin  of  soils;  for  thej  repit 
the  virgin  soils  of  a  fertile  district  unaffected  by  those  varied  cna 
produced  by  a  long  period  of  cultivation.  The  superiority  ol 
subsoil  has  already  been  adverted  to  as  a  remarkable  circumsta 
and  in  cultivated  soils  is  very  unusual.  The  truth  is,  that  the 
may  be  most  correctly  distinguished  from  the  subsoil  by  descri 
it  as  that  portion  of  the  surface  which  has  become  charged  witl 
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remains  of  the  crops  growing  upon  it   Hence  it  happens  that,  when 
a  soil  has  for  a  long  period  maintained  a  certain  amount  of  vegeta- 
tion without  removal  of  the  produce,  as  it  must  do  in  a  state  of 
nature,  there  is  of  necessity  an  accumulation  of  organic  matters, 
and  of  the  mineral  substances  found  in  plants ;  while  the  subsoil 
contains  none  of  these  substances,  or  at  best  only  that  small  pro- 
portion which  is  due  to  the  penetration  of  the  deeper-rooted  plants. 
The  case  now  before  us  offers  a  marked  exception  to  this  rule,  and 
it  may  be  explained  in  one  of  two  ways.    It  may  be  supposed  that 
what  has  here  been  called  the  soil  may  be  a  deposit  from  water, 
consisting  in  great  part  of  clay  produced  by  the  disintegration  of 
rocks  nearly  or  altogether  devoid  of  vegetation,  and  in  that  case 
the  stratum  below  it  is  the  true  soil,  containing  abundance  of  the 
mineral  constituents  of  plants  in  which  the  roots  of  the  trees  were 
really  fixed,  and  from  which  they  derived  their  nutriment.    On  the 
other  hand,  it  may  also  be  supposed  that  the  soil  immediately  in 
contact  with  the  moss  has  been  deprived  of  the  more  important 
plant-food  by  the  mass  of  peat  lying  above  it.     It  will  be  readily 
understood  that  the  condition  of  an  ordinary  soil  is  very  different 
from  that  of  one  on  which  peat  has  been  formed.    The  remains  of 
plants  in  the  former  case  constitute  but  a  small  proportion  of  the 
soil,  while  in  a  peat-moss  they  greatly  exceed  its  own  weight. 
What  happens,  therefore,  when  peat  is  being  produced,  is  some- 
what of  this  kind :  A  crop  of  moss-plants  makes  its  appearance, 
and  takes  from  the  soil  a  certain  quantity  of  its  inorganic  matters, 
which  is  not  returned  to  it  because  the  plants  do  not  decay,  but 
remain  in  the  form  of  peat.     The  next  crop,  sending  its  roots 
down  in  search  of  food,  withdraws  another  supply,  and  thus  at 
length  the  greater  part  of  the  mineral  food  originally  existing  in 
Ae  soil  is  carried  up  into  the  superincumbent  mass  of  peat,  where 
it  is  accumulated ;  and  in  the  course  of  those  more  tardy  changes 
which  the  vegetable  matter  there  undergoes,  affords  a  supply  of 
^organic  substances  to  new  crops  of  plants.     It  is,  of  course,  im- 
possible to  say  which  of  these  explanations  is  the  correct  one,  but 
probably  both  causes  may  operate  to  a  certain  extent.     This  much 
w.  certain,  that  No.  3,  which  is  here  called  the  subsoil,  is  of  very 
gM  quality,  and  contains  all  that  plants  require  for  their  healthy 
growth. 

In  deciding  which  of  the  soils  now  analysed  is  to  be  considered 
toost  suitable  for  mixing  with  the  peat  in  the  process  of  reclama- 
Jtotf,  there  can  be  little  doubt  about  giving  the  preference  to  No.  3; 
mr  though  the  peat  itself  unquestionably  contains  a  large  quantity 
°f  the  mineral  matters  required  by  the  crop,  they  are  not  in  a  very 
accessible  form,  and  only  become  available  as  the  decompositions 
produced  by  the  air  and  by  the  action  of  lime,  which  are  requi- 
ftto  on  the  reclamation  of  peat,  advance.  Practically,  the^  use  of 
the  subsoil  must  be  limited  by  the  necessity  of  first  excavating  the 
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portion  which  lies  above  it ;  but  there  is  no  reason  for  rejecting 
this,  because,  though  inferior  to  the  others,  its  qualities  are  such 
as  enable  it  to  produce  a  very  material  amelioration  of  the  peat. 
Indeed,  a  great  part  of  the  influence  which  clay  and  gravel  exer- 
cise in  the  improvement  of  peat  is  of  a  mechanical  kind.  They 
diminish  its  objectionable  porosity,  enable  it  to  support  the  roots 
of  plant 8  in  a  more  satisfactory  manner,  and  cause  it  to  retain  the 
manures  added.  There  is  scarcely  any  mineral  matter  which  will 
not  improve  peat  in  this  way,  although,  of  course,  other  things 
being  alike,  a  preference  will  undoubtedly  be  given  to  that  which 
is  otherwise  the  best. 

In  connection  with  these  analyses,  it  seemed  to  be  of  interest  to 
examine  the  wood  of  the  large  oaks  imbedded  in  the  peat,  and, 
which,  so  far  as  I  am  aware,  has  never  been  submitted  to  analysis. 
The  wood  examined  was  almost  black,  and  when  dried  had  a  pecu- 
liar bluish  shade.  When  burned,  it  left  a  light  porous  ash,  coloured 
brown  by  oxide  of  iron. 

The  wood  contained  : — 


Carbon,  . 
Hydrogen, 
Nitrogen,  . 


50.09 
6.33 
0.65 


ar 


30.59 
12.34 

100.00 


The  composition  of  the  ash  was: — 


Protoxide  of  iron, 

14.03 

Peroxide  of  iron, . 

61.71 

Lime, 

3.94 

Magnesia, . 

1.98 

Potash, 

1.15 

Soda, 

2.46 

Sulphuric  acid, 
Phosphoric  acid,  , 
Soluble  Bilica, 
Sand, 
Charcoal,  . 


99.78 


These  results,  calculated  after  deduction  of  sand  and  charcoal, 
give : — 


Protoxide  of  iron, 

16.11 

Soda, 

2.82 

Peroxide  of  iron, . 

70.78 

Sulphuric  acid, 

1.29 

Lime, 

4.51 

Phosphoric  acid,  . 

0.77 

Magnesia, .            • 

2.27 

Soluble  silica, 

0.14 

Potash,     . 

1.31 

100.00 

The  composition  of  this  ash  is  very  remarkable,  and  entirely 
different  from  that  of  recent  trees.  I  have  not  been  able  to  find 
on  record  any  analysis  of  the  ash  of  recent  oak,  but  that  of  other 
woods,  which  are  all  very  similar,  contain  only  a  small  quantity, 
generally  under  a  per  cent  of  peroxide  of  iron,  and  are  rich  in 
potash,  lime,  and  phosphoric  acid.  In  the  bog  oak  ash  these  sub- 
stances are  present  in  but  small  quantity,  while  iron  in  the  form  of 
its  two  oxides  is  the  chief  constituent.  It  contains  in  these  forms 
no  less  than  62  per  cent  of  metallic  iron,  so  that  it  is  actually  richer 
in  metal  than  the  majority  of  iron  ores.  It  is  obvious  that  the 
iron  must  have  been  imbibed  from  the  peat,  and  its  combination 


PBOGEEDDTGS  IN  THE  LABORATORY.  137 

with  the  tannic  and  gallic  acids  existing  in  the  wood  is  the  cause 
of  the  dark  colour  it  has  acquired. 

In  the  article  on  "  Early  planting  in  Scotland,"  which  was  pub- 
lished in  the  Transactions  in  July,  Mr  Cosmo  Innes  observes  that 
u  the  trees  found  in  peat  mosses — for  the  most  part  few  and  small, 
and  confined  to  a  narrow  space — are  surely  very  far  from  proving 
that  large  tracts  of  the  country  were  covered  with  close  forest." 
Without  presuming  to  discuss  this  question,  I  may  observe,  that 
the  operations  on  the  Renfrewshire  mosses  have  revealed  the 
remains  of  timber  neither  "  few  nor  small/'  The  following  memo- 
randum has  been  obtained  from  Mr  Speir  of  Blackstone,  a  gentle- 
man distinguished  by  the  extent  of  his  moss  reclamations : — 

u  The  removal  of  the  entire  deposit  in  some  instances,  and  in  others  the  deep 
cuttings  required  to  secure  sufficient  drainage  for  cultivating  the  moss  on  the  sur- 
face, have  afforded  abundant  evidence  that  its  original  site  throughout  its  whole 
extent  was,  at  one  period  more  or  less  remote,  covered  by  a  magnificent  oak  and 
pine  forest  The  strata,  which  rests  immediately  above  the  alluvial  clay,  is  com- 
posed of  rotten  birch,  alder,  hazel,  and  other  forest  debris ;  and  imbedded  in  this 
are  found  the  roots  of  oaks  and  pines,  standing  more  or  less  apart  according  to  the 
size  of  the  trees,  in  the  same  upright  position  in  which  they  grew,  and  with  one  or 
two  feet  of  the  stem  still  remaining  ;  also  fallen  oak  and  pine  stems  of  different 
dimensions,  with  and  without  the  upper  portion  of  their  roots  attached,  and  which 
doubtless  have  been  prostrated  by  heavy  gales.  The  largest  of  these  fallen  oaks 
which  I  have  disinterred,  measured  43  feet  in  length,  and  averaged  3  feet  in  dia- 
meter for  14  feet  above  the  root  The  oak  and  pine  are  the  only  description  of 
timber  found  in  a  state  of  preservation,  and  the  latter  is  not  only  confined  to  a 
particular  district  of  the  moss,  but  is  not  so  frequently  met  with  as  the  former. 
In  no  instances  have  either  my  workmen  or  myself  discovered  any  trace  of  fire,  or  of 
the  use  of  an  axe  upon  any  of  those  fallen  trees." 

My  own  observation  at  Dargavel  corroborates  Mr  Speir's  expe- 
rience. During  last  summer  Mr  Hall  Maxwell  had,  in  the  course 
of  his  improvements,  to  trench  a  few  acres  from  which  a  great 
depth  of  peat  had  been  previously  removed  for  fuel.  Before 
reaching  the  clay,  a  layer  of  birch  and  hazel  debris  was  passed, 
the  woody  fibre  reduced  to  a  pulp,  but  kept  unaltered  in  shape 
and  size  by  the  bark,  which  was  bright  and  sound  as  that  of  a 
living  tree.  Immediately  beneath  this  was  found  the  soil,  the  sub- 
ject of  No.  1  of  the  foregoing  analyses,  and,  imbedded  in  it,  were 
oaks,  in  such  profusion  and  of  so  great  a  size,  as  to  make  the  im- 
provement a  very  costly  one,  on  account  of  the  labour  expended  on 
their  removal.  I  observed  the  remains  of  one  noble  tree ;  it  was 
in  an  advanced  stage  of  decay,  and  must  have  lost  much  of  its  ori- 
ginal grandeur;  still,  its  stump  was  above  20  feet  in  circumference, 
and  part  of  the  stem  lying  beside  it  exceeded  5  feet  in  diameter. 
Many  of  the  others  had  a  diameter  of  from  3  to  above  4  feet,  and 
1  noticed  one,  showing  that  size  over  a  clean  stem,  49  feet  long. 
The  oaks  in  this  moss  are  generally  sound,  and  have  been  used  by 
the  proprietor  as  material  for  furniture.  As  in  the  adjoining  island 
of  peat  at  Blackstone,  there  is  no  trace  of  fire  or  of  axe,  nor  any 
indication  that  either  man  or  beast  existed  when  these  buried  trees 
flourished. 
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Abstract  of  the  Accounts  of  the  H 
(The  detailed  Accounts  will  be  submitted 


Charge. 

1.  Balance  in  the  Royal  Bank  of  Scotland  at  30th  Nov.  I860, 

2.  Medals  on  hand  at  do., ...... 

3.  Arrears  of  Subscriptions  at  do.,  .  .  £321  16 

Less  written  off  as  irrecoverable,      .     £83    7     6 
Extinguished  by  Life  Compositions,        26  14    6 

110    2 


£li 


4.  Interest  on  £9500  Heritable  Security,    .  .  £342    7  1 

5.  Dividends  on  £20,886,  8s.  7d.  Bank  Stock,  .  882  10  1 

6.  Dividends  on  £6570  Debentures,             .  .  263    7  7 

7.  Dividend  from  British  Fishery  Society,  .  20     0  0 

8.  Progressive  Interest  on  Bank  Account,  .  27    5  8 

9.  Annual  Subscriptions, 

10.  Life  Subscriptions, 

11.  Subscriptions  in  aid  of  Local  Competitions, 

12.  Chemical  Department— 

1.  Balance  in  Royal  Bank  at  30th  Nov.  1860, 

2.  Annual  Subscriptions, 

3.  Progressive  Interest  on  Bank  Account, 

13.  Dumfries  Show,  1860— Receipts  per  Abstract,  .  .  2 

14.  Aberdeen  and  Edinburgh  Shows — outstanding  Entry  Money,  &c, 


£3 

1 

8 

139  17 

6 

1 

17 

1 

389 

and  Ageicultueal  Society,  for  the  Year  1860-61. 
of  the  Charter,  to  the  General  Meeting  on  15th  January  1862.) 

Discharge. 

1.  Establishment  Expenses— 

1.  Secretary's  Salary, 

2.  Allowance  for  Heating,  Cleaning,  Service,  &c, 

3.  Auditor's  Fee,       .... 

4.  Salary  to  Editor  of  Transactions, 

5.  Clerks'  Salaries, 

6.  Allowance  to  Curator  of  Machinery, 

7.  Feu-duties,  Taxes,  Repairs,  &c,  Albyn  Place, 

2.  Chemical  Department— 

1.  Chemist's  Salary, 

2.  Balance  in  Royal  Bank,  30th  November  1861, 


£500  0 

0 

83  5 

0 

.   30  0 

0 

.   42  0 

0 

.  179  3 

6 

.   10  0 

0 

.  142  15 

1 

-£987    3    7 


£300    0 
1  18 


301  18     9 


3.  Veterinary  Department — 

1.  Allowance  to  Professor  Dick, 

2.  Medals  to  Students, 

3.  Advertising, 

4-  Museum — 

1.  Expense  of  Alterations, 

2.  Feu-duty,  Taxes,  &c, 

3.  Porter's  Wages  and  Livery, 

5.  Premiums* — 

1.  Premiums  for  years  prior  to  1860,   . 

2.  Premiums  for  Reports  1860, 

3.  Premiums  for  Dumfries  Show,  1860, 

4.  Premiums  for  Local  Competitions,  1860, 

jj-  Printing,  .... 

*•  Stationery,  .... 

8-  Advertising,         .... 
9.  Postages  and  Carriages, 
10.  Miscellaneous  Expenditure— 

1.  Mr  Russell,  for  Report  of  Perth  Show, 

2.  Substances  for  analyses  in  Laboratory, 

3.  Portrait  of  Clydesdale  Mare, 

4.  Travelling  Expenses, 

5.  Meteorological  Society  Subscription, 

6.  Reporting  General  Meetings, 

7.  Bank  Charges  and  Stamps, 

8.  Incidental  Expenses, 

H.  Dumfries  Show,  I860,— General  Expenses,  per  Abstract, 

J2-  Balance  on  Bank  Account  at  30th  Nov.  1861, 

13.  Medals  on  hand  at  do. 

!*•  Arrears  of  Subscriptions  at  do., 


£26  5 

0 

5  12 

0 

6  19 

6 

38  16 

Q 

£531  6 

9 

74  16 

6 

32  0 

0 

638  8 

3 

£91  10 

0 

102  6 

0 

1325  3 

3 

691  16 

9 

2210  16 
152  17 

0 
3 

. 

15  0 

0 

. 

26  2  11 

• 

57  0 

0 

£12  12 

0 

8  8 

0 

26  0 

0 

8  15 

4 

5  0 

0 

3  8 

0 

5  0 

7 

7  4 

8 

76  3 
1942  15 

7 
0 

Abstract, 

. 

■           4 

1665  17 

4 

31  7 

6 

,           . 

310  19 

6 

£8455    1     2 


Edinburgh,  ISth  December  1861. 


T.  GLADSTONE,  ) 

JAMES  W.  HUNTER,    | 
ARCHD.  HORNE,  Auditor. 


Members  of 
Finance  Committee, 
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Dumfries  Show,  18( 

(The  detailed  Accounts  will  be  su 
Receipts. 
Local  Subscriptions — 

1.  Contribution  by  Town  of  Dumfries,   .  .  £50    0    0 

2.  Contribution  by  Proprietors  in  County  of  Dum- 

fries,           374  17     4 

3.  Contribution  by  Proprietors  in  Ste warty  of  Kirk- 

cudbright, .  .  .  246    0    0 

4.  Contribution  by  Proprietors  in  County  of  Wig- 

town,        .  .  .  .  179     0  0 

6.  Contribution  by  Tenant  Farmers  in  the  three 

Counties,  .  .  .  .  98  16  3 

6.  Contribution  by  Gleukens  Agricultural  Society,  5     0  0 


Amount  Collected  in  Show- Yard — 

1.  Drawn  at  Gates, 

2.  Drawn  at  Trial  of  Implements, 

8.  Drawn  at  Trial  of  Reaping-Machines, 

4.  Farm-servants'  Tickets, 

5.  Catalogues  and  Awards  sold,  . 


8.  Entry-Money — 

1.  On  Stock, 

2.  On  Implements, 


4.  Rent  of  Stalk  in  Show-yard, 

5.  Rent  of  Refreshment  Booth, 

6.  Interest  from  Banks, 

7.  Lord  Ashburton's  Premium  for  Cart  Drag, 


.   £1086  10 

6 

29  11 

2 

7  17 

0 

11  12 

0 

140  0 

6 

£78  0  10 

6Q     1 

0 

£95 


127 


14 

24 

4 

1' 

1 


8.  Balance, 


£326 
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to  the  General  Meeting  on  15th  January  1862.) 

Payments. 

1.  Premiums  drawn  at  30th  November  1861,  .  .  •     £1325    3    8 

2.  Show- Yard— 

1.  Contractor  for  fitting  up  Show-yard,  .       £1050  15    6 

2.  Payment  to  Tenant  of  field,  .  .  40     0    0 

3.  Bedding  for  Stock,  .  .  .  56     7  10 

4.  Water  supply,         .  .  .  .  83    2    0 

5.  Refreshments  for  Judges  and  Committee  in  Yard,    19    6    9 

6.  Omnibus  and  Cabs  for  Judges,       .  .  8    4     6 

7.  Conveyance  of  Poultry  Coops,        .  .  3    3    0 

8.  Militia  Band,  .  .  .  .  1  17     6 


3.  Trial  of  Implkmen 

1.  Uae  of  Ground  and  Damage  to  Crop  at  Linoluden,  £34 

2.  Cartage  of  Implements, 

3.  Keep  of  Ploughmen  and  Horses, 

4.  Grain  for  Thrashing -Machines 

5.  Roots  for  Cutters, 

6.  Coals,  .... 

7.  Labourers  and  Workmen, 


4.  Police  Forcb,        ..... 
J  Travelling  Expenses  of  Judges,  Staff,  Secretary, 
J  Hotel  Bills  for  ditto,       .... 
'•  Tickets  to  Banquet  for  ditto,      . 
J  Loss  upon  Banquet, 

*  Printing — 

1-  Catalogues,      .... 

2.  List  of  Awards, 
3-  Bills  and  Placards,     . 
4.  Premium  Lists,  Certificates,  Circulars,  &c., 

10-  Advertising— 

J*  At  Railway  Stations, 

«•  In  Newspapers,  .... 

•  Tbul  op  Reaping-Machines,  1st  September — 

1-  Travelling  Expenses  of  Judges,  Secretary,  &c, 

2-  Hotel  Bills  for  ditto,  .... 

3.  Medium  Gold  Medal  awarded  to  Tenant  of  field, 

4.  Workmen  engaged  at  trial,    . 

12.    A], 

13  J^^ance  to  Local  Secretary, 

14  Vjfaybyhim, 

1&  iy  0wane8  to  Curator  of  Machinery, 

Iff  5*to  to  Bank  Collector,      .... 

^'l1*^ 

18  S^tants,  Porters,  and  Labourers, 

t».R*%es, 

H>.2f*«ery, 

*~"  "aneous  Expenditure, 


,£34    8 

0 

2    0 

0 

6  10 

6 

9  10 

0 

4  10 

0 

2    2 

9 

2  10 

0 

1207  17  1 


Clerks,  &c., 


£98  0  0 

18  5  0 

21  10  6 

36  7  0 


£20  0  0 
41  16  1 


£9  0  11 
3  12  4 
6  2  0 
2  0  0 


61  11  8 

58  15  5 

79  14  4 

129  9  2 

16  2  6 

19  12  0 


169  2  6 


61  16  1 


20  15  8 

21  0  0 
6  2 
8  0 
5  6 

28  10 

10  14 

28  18  3 
3  17  0 
5  11  3 


^D] 


£8267  18  3 


,1*Wrqh,  ISih  Dec  1861. 


T.  GLADSTONE,  )  Members  of 

JAMES  W.  HUNTER,    J     Finance  Committee. 
ARCHD.  HORNE,  Auditor. 
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State  of  the  Funds  of  the  Highland  and  Agricultural  Society, 
At  ZOih  November  1861. 


I.  Investments — 

1.  Heritable  Bond,  .... 

2.  Bank  Stocks,  present  value, 

3.  Railway  Debentures, 

4.  Glasgow  Water  Corporation  Debenture, 

5.  Ten  Shares,  or  £500,  of  the  British  Fishery, 


II.  Heritable  Property,  per  Valuation, 

III.  Fluctuating  Balances — 

1.  Balances  in  Royal  Bank, 

2.  Medals  on  hand, 

8.  Arrears  considered  recoverable, 


£9,500  0  0 

20,886  8  7 

4,570  0  0 

2,000  0  0 

200  0  0 

£37,156  8  7 

7,487  18  5 


£1667  16    1 

31    7    4 

249  14    6 


-    1,948  17  11 
£46,593    4  11 


Abstract  of  the  Accounts  of  the  Argyll  Naval  Fund  for  186I« 


Charge. 

1.  Balance  in  the  Royal  Bank 

of  Scotland  at  30th  Nov- 
ember 1860,  .      £324    8    9 

2.  Interest   on  £3000  Herit- 

able Security,  .         .        108    2    3 

3.  Dividends  on  £1700  De- 

benture, ...  65    6    4 

4.  Progressive     Interest    on 

Bank  Account,         .  8  11     6 


£506    8  10 


Edinburgh,  18th  Dec.  1861. 


Discharge. 

1.  Allowance    to  two  Reci- 
pients,   .        .        .     £80 


0    0 


2.  Balance  in  Royal  Bank  at 

30th  November  1861,  426    8  10 


£506     8  10 


ARCHD.  HORNE,  Auditor. 
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ON  THE  EFFECTS  OF  THE   SEVERE  FROST   OF  DECEMBER  1860 

AND  JANUARY  1861    ON  TREES  AND  SHRUBS. 

By  Robert  Hutchison,  of  Carlowrie,  Kirkliston. 

[Premium — The  Medium  Gold  Medal.] 

The  winter  of  1860-61  will  long  be  remembered  by  arborists  on 
account  of  its  severity.  It  is  generally  admitted  that  the  frost  of 
December  and  January  was  the  most  intense  that  has  been  expe- 
rienced in  this  country  within  the  memory  of  the  present  genera- 
tion, and  much  damage  was  sustained  by  trees  and  shrubs  of  all 
descriptions  and  ages ;  many  of  the  varieties  being  of  somewhat 
recent  introduction,  were  perhaps  on  that  account  less  able  to 
withstand  the  extreme  vicissitudes  of  our  northern  climate.  The 
injury  may  therefore  be  supposed  to  have  been  extensive,  in  some 
particular  localities  unprecedentedly  serious,  and  at  all  events  for 
many  years  to  come  utterly  irreparable. 

In  the  course  of  our  investigations  into  this  subject,  the  geogra- 
phical distribution  of  the  frost  was  found  to  be  wide,  but  varied 
in  its  intensity.  The  frost  in  some  instances  had  proved  so  capri- 
cious in  its  effects  upon  the  same  species  of  plants  at  similar 
elevations,  that  we  deemed  it  would  form  an  important  addition  to 
this  report,  if  returns  of  the  effects  produced  on  different  varieties 
of  trees  and  shrubs  in  various  soils  and  exposures,  from  a  range  of 
elevations  in  different  parts  of  Scotland,  and  obtained  from  reliable 
sources,  could  be  collected.  After  considerable  delay,  a  sufficient 
number  of  these  has  been  obtained,  and  they  have  been  as  far  as 
possible  classified,  tabulated,  and  are  appended  hereto.  They  number 
m  all  ninety-two  schedules  or  reports  from  various  altitudes  in  dif- 
ferent counties ;  and  the  information  they  convey  may  hereafter 
prove  useful  for  comparison  and  reference,  the  geographical  dis- 
tribution of  the  memorable  frost  of  Christmas  1 860,  its  ravages  and 
its  intensity,  being  accurately  ascertained  and  recorded.  The  lowest 
indication  of  the  thermometer  is  in  most  cases  given ;  but  in  this 
some  allowance  must  be  made  for  the  variety  and  differences  of 
exposure  and  instruments,  as  well  as  other  circumstances.  The 
average  depth  of  snow  at  most  of  the  stations  has  also  been  added. 
Before  entering  into  detail  upon  the  effects  of  the  frost,  we  may 
be  allowed  to  call  the  attention  of  proprietors  in  Scotland  to  the 
desirability  of  each  knowing  the  elevation  of  his  residence  above 
flea-level,  and  of  having  his  grounds  supplied  with  an  accurate 
thermometer,  intrusted  to  the  care  of  an  intelligent  gardener  or 
labourer.  It  will  perhaps  be  hardly  credited  that,  in  the  present 
»ge  of  advancement  in  agriculture,  arboriculture,  as  well  as  in 
f  meteorological  science,  there  should  be  so  many  proprietors  who 
neither  know  the  altitude  of  their  properties  above  sea-level,  nor 
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possess  any  thermometer,  far  less  keep  any  accurate  register  of  the 
weather  !  A  reference  to  the  Ordnance  Survey  maps,  now  so  far 
advanced  in  publication,  would  supply  the  one,  and  an  outlay  of  a 
very  few  shillings  would  remedy  the  other. 

The  seared  and  withered  remains  of  many  of  our  common  and 
familiar  roadside  plants  and  bushes,  such  as  whins  and  broom,  tell 
the  tale  of  the  unparalleled  degree  of  cold  which  must  have  been 
experienced  ere  these  ordinarily  hardy  denizens  of  our  soil  could 
have  become  so  much  destroyed,  and  render  the  past  winter  one  of 
most  memorable  and  rare  occurrence. 

Had  the  frost,  however,  been  even  less  severe  than  it  was, 
vegetable  life  generally  was  more  than  usually  liable  to  suffer  from 
its  effects,  owing  to  its  condition  consequent  upon  the  existing 
state  of  the  weather  for  some  months  previous  to  the  setting  in 
of  the  storm.  It  has  been  observed  that  intense  frosts  seldom 
take  place  till  the  earth  is  completely  glutted  and  chilled  with 
water.  Such  was  the  case  in  the  very  severe  winter  of  1768, 
when  in  the  county  of  Butland  6|  inches  of  rain  fell  in  the  month 
of  September.  Again,  in  the  autumn  preceding  the  winter  of  1776, 
and  likewise  in  December  1784 — both  years  rendered  memorable 
by  the  severity  of  the  winter's  frost — the  weather  was  previously 
wet.  It  cannot,  therefore,  be  considered  singular  that  last  year 
the  same  thing  occurred  in  a  very  remarkable  degree ;  the  sum- 
mer was  wet,  with  comparatively  little  sunshine  and  continued 
low  temperature.  This  damp  humid  state  of  the  atmosphere  con- 
tinued at  intervals  during  the  autumn  months,  and  until  the  middle 
of  December  the  weather  was  unseasonably  "  open1'  and  mild.  The 
growth  of  the  year's  wood  upon  shrubby  and  hard-wooded  plants 
and  trees  was  thereby  of  more  than  average  length ;  and  the  sud- 
den transition  from  the  rainy  weather  of  October  and  November  to 
the  severity  of  a  sharp  frost  on  the  18th  and  19th  December,  found 
tbe  shoots,  especially  upon  plants  in  low-lying  situations,  and  grow- 
ing in  rich  soils  or  near  streams  of  water,  unripened,  not  sufficiently 
hardened,  and  consequently  in  a  state  less  able  to  withstand  the 
frosts  of  a  severe  winter,  far  less  the  rigour  and  intensity  of  such  a 
season  as  that  of  1860-61  proved  to  be.  The  change  in  the  tem- 
perature referred  to,  about  the  middle  of  December,  was  general ; 
the  frost  became  suddenly  very  intense,  and  a  heavy  fall  of  snow 
taking  place  at  the  same  time  in  many  places,  particularly  along 
the  east  coast,*  to  the  depth  of  about  two  feet,  at  once  presented 
the  appearance  of  winter  in  earnest.  The  snow  continued  at  in- 
tervals of  short  duration  till  the  23d  ;  there  was  little  or  no  wind, 
any  slight  breath  being  from  points  ranging  between  east  and 
north.  The  24th  was  one  of  the  coldest  days  experienced;  the 
thermometer  had  fallen  in  some  places  to  hitherto  unregistered 

*  In  Argyleshire,  "  None"  is  reported.     Vide  Appendix,  Return  No.  70. 
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indicationa  "Below  zero"  previously  seemed  very  low;  but  to  find 
in  several  instances  —12°,  —1 1°,  —10°, — as,  for  example,  at  Barrochan 
in  the  county  of  Renfrew,  Stobo  Castle  in  Peeblesshire,  Oxenford 
Castle,  Mid-Lothian;  Invercauld,Braemar ;  besides  many  other  locali- 
ties, —  shows  a  state  of  matters  hitherto  perfectly  unprecedented. 
Again,  on  the  27th,  a  very  low  indication  is  in  many  places  re- 
ported ;  and  upon  these  two  days  the  greatest  amount  of  cold 
seems  to  have  been  experienced ;  and  to  the  intensity  of  the  frost 
on  these  occasions  we  are  inclined  to  attribute  much  of  the  damage 
done  to  trees  and  shrubs. 

But  not  to  the  frost  alone  must  we  ascribe  all  the  loss  our  shrub- 
beries have  sustained,  other  accompanying  circumstances  in  some 
cases  contributed  to  the  devastations;  and  the  easterly  "haar" 
which  afterwards  prevailed,  loading  the  atmosphere  in  situations 
exposed  to  its  effects,  materially  aided,  we  may  suppose,  in  injuring 
many  of  the  evergreens  and  pines,  whose  foliage,  in  their  already 
weakened  condition,  rendered  them  an  easy  prey.  At  Gordon 
Castle,  Morayshire,  elevation  from  70  to  80  feet  above  sea-level, 
the  lowest  indication  of  the  thermometer  was  only  +  4°,  and  con- 
siderable damage  was  done,  less,  it  is  believed,  by  the  actual  seve- 
rity of  the  frost,  than  by  the  accompanying  moisture  of  the  atmo- 
sphere, which  was  little  else  than  hoar-frost.* 

It  may  be  here  stated  as  worthy  of  note,  that  during  the  period 
of  the  most  intense  cold  the  greatest  amount  of  snow  was  lying ; 
and  likewise,  that  most  snow  will  generally  be  found  to  have  fallen 
where  the  thermometer  indicated  lowest.  On  reference  to  the 
Appendix  of  Returns,  it  will  be  found  that  along  the  western  side 
of  the  watershed  of  the  country  —  for  example,  at  Kilmory  in 
Argyleshire,  Montford  in  Bute,  Ardchattan,  &c, — while  the  ther- 
mometer ranged  much  higher  than  at  many  places  on  the  eastern 
slope,  there  was  also  little  or  no  snow ;  and  at  many  stations  on 
the  eastern  slope,  where  the  frost  was  most  intense,  the  greatest 
amount  of  snow  had  fallen.  Had  the  case  been  otherwise,  the 
damage  would,  doubtless,  have  been  far  greater. 

The  beneficial  effects  upon  vegetable  life  during  severe  frost  of 
*  good  snow  covering  are  well  known.  The  snow  in  some  mea- 
sure maintains  the  soil  at  the  temperature  at  which  it  happens  to 
be  when  it  falls ;  but  under  certain  circumstances  there  are  disad- 
vantages arising  from  it.  During  last  winter  the  smaller  speci- 
mens, wholly  covered  and  protected  by  snow,  have,  of  course,  been 
almost  universally  preserved,  while  larger  and  older  plants  of  the 
same  species  have  in  many  instances  been  "  killed  to  snow  line? 
to  several  cases,  however,  large  branches  of  some  varieties  of  pines 
and  cedars,  being  completely  borne  down  by  the  mass  of  snow, 
We  been  broken  by  the  superincumbent  weight,  thus  injuring  the 

*  Vide  Appendix,  Return  No.  74a. 
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plant,  and  utterly  destroying  its  appearance.  Examples  of  this 
Kind,  in  which  common  hardy  spruces  have  been  disfigured,  occurred 
at  Scabboch  Castle,  Aberdeenshire.*  and  at  other  places.  We  have 
further  observed,  that  in  some  localities,  generally  with  a  southern 
aspect,  where  the  snow  fell,  and  from  exposure  to  the  sun's  rays 
during  day  succeeded  by  frost  at  night,  became  a  hard  and  crys- 
tallised mass  upon  the  foliage  and  branches,  many  shrubs — Aucuba 
Japonica  in  particular — have  suffered  severely.  Instead  of  deriving 
benefit,  therefore,  from  the  covering,  they  were  seriously  injured,  and 
have  sustained  more  damage  than  if  there  had  been  no  snow  at  all 
Similar  instances  of  destruction  during  the  frost  of  January  1768 
are  noticed  by  White  in  his  '  Natural  History  of  Selbourne,  where 
he  states  that,  "  in  sheltered  situations,  the  snow  on  his  evergreens 
was  melted  every  day  and  frozen  intensely  every  night,  so  that  the 
lauristinus,  bays,  laurels,  and  arbutuses  looked,  in  three  or  four 
days,  as  if  they  had  been  burnt  in  the  fire ;  while  a  neighbour's 
plantation  of  the  same  kind,  in  a  high  cold  situation,  where  the 
snow  was  never  melted  at  all,  remained  uninjured. t"  It  may  there- 
fore be  suggested,  that  in  cases  where  snow  has  acquired  an  icy 
and  crystallised  state  upon  the  foliage  and  branches  of  any  shrubs, 
it  should  be  carefully  shaken  off,  or  brushed  away,  otherwise  the 
cellular  tissue  of  the  young  wood  may  be  so  damaged  and  ruptured 
by  the  expansion  and  contraction,  as  to  kill  the  specimen  entirely, 
or,  at  all  events,  to  destroy  it  for  several  years.  In  no  case  should 
snow  be  removed  when  lying  in  a  perfectly  soft  and  pliant  state, 
or  the  very  consequences  sought  to  be  avoided  will  certainly  be 
incurred.  The  more  tender  and  delicate  varieties  should  also  be 
placed  in  situations  where  they  are  not  liable  to  be  subjected  to 
the  sun's  rays  in  winter,  for  in  bach-lying  situations  they  are  less 
prone  to  push  away  young  wood  early  in  the  season,  or  to  continue 
growing  on  late  in  autumn,  rendering  them  thus  more  hardy,  and 
likely  to  endure  with  impunity  to  the  young  shoots  the  winter's 
severity. 

Proprietors  and  others  cannot  be  too  carefully  warned,  in  clear- 
ing out  their  ornamental  belts  and  shrubberies,  of  the  evil  conse- 
quences of  too  severe  thinning  at  one  time,  ^specially  at  the  com- 
mencement of  winter.  Many,  from  mistaken  motives  of  economy, 
or  to  remove  specimens,  or  to  transfer  nurses  to  other  situations, 
fall  into  this  error;  and  in  such  a  winter  as  last,  or  even  in  a  mo- 
derately severe  one,  the  results  are  far  from  satisfactory.  We  have 
noticed  that  upon  several  spots  which  had  been  thinned,  and  the 
huddled  plants  transferred  to  more  airy  and  open  spaces  in  the  fall 
of  last  year,  the  severity  of  the  frost  was  experienced  in  a  most 
grievous  degree.     The  plantations  which  had  been  thinned,  and 

*  Vide  Return,  No.  81. 
f  'Natural  History  of  Selbourne,*  p.  289,  Bonn's  Edit,  185i, 
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the  plants  which  were  removed,  chiefly  spruces,  silver  fire,  and 
Weymouth  pines,  from  three  to  four  feet  in  height,  having  alike 
suffered  by  the  withdrawal  of  the  shelter  they  had  mutually  afforded 
each  other ;  and  it  would  be  well  for  any  contemplating  operations 
of  this  kind  to  delay  the  execution  of  them  till  spring — say  March 
or  April — rather  than  proceed  with  them  in  the  open  weather  of 
November,  or  close  of  the  year.  Indeed,  we  have  almost  invari- 
ably observed  that  conifene  transplant  most  successfully  towards 
the  end  of  April  Mr  Baxter,  the  intelligent  gardener  at  Eiccarton, 
remarks,  in  the  very  full  return  of  the  losses  sustained  in  the 
grounds  under  his  charge  during  last  winter,  that  those  plants  of 
Portugal  laurels  which  he  had  transplanted  in  spring  or  last  autumn 
suffered  severely  from  the  storm,  while  those  removed  at  midsum- 
mer were  little  injured. 

We  find,  in  most  instances,  that  plants  arid  trees  upon  poor  soils, 
with  dry  well-drained  subsoil,  and  at  moderate  or  even  high  eleva- 
tions, have,  generally  speaking,  stood  much  better  than  those  in 
richer  mould  in  low-lying  or  well  sheltered  situations.  At  Bel- 
8tane,  Midlothian,  for  example  (700  to  900  feet  elevation),  near 
the  Pentland  Hills,  and  on  a  thin  soil,  little  or  no  damage  has  been 
sustained ;  while  not  far  distant,  at  Craigpark,  near  llatho,  at  400 
feet  elevation,  and  in  a  rich  soil,  the  effects  of  frost  have  been 
severely  felt.  In  the  low-lying  portions  of  this  property  the  damage 
is  far  greater  than  in  the  higher  part  of  the  grounds.  Again,  at  a 
still  lower  level,  with  an  equally  rich  and  heavy  soil,  at  Carlowrie, 
on  the  borders  of  Linlithgowshire,  at  92  feet  elevation,  the  ravages 
by  the  frost  have  been  fully  more  severe.*  The  reason  of  this  is 
obvious,  taking  into  account  the  previous  state  of  the  weather  be- 
fore referred  to.  Shrubs  and  trees  in  poor  soil,  receiving  less 
nourishment,  throw  out  a  less  luxuriant  growth  of  young  wood 
annually  than  the  same  species  in  stronger  loam,  and  the  wood  is 
thereby  better  and  earlier  ripened,  and  less  liable  to  injury  from 
frost  But,  it  may  be  said,  this  is  no  doubt  true  of  plants  in  poor 
soils,  as  contrasted  with  those  in  richer  loam;  but  why  should  those 
species  in  low-lying  sheltered  nooks  be  more  cut  up  than  the  very 
same  species  reared  on  a  higher  and  colder  elevation  ?  The  ex- 
planation of  this  is  found  in  a  law  of  nature,  which  has  only  recently 
oecome  generally  understood.  On  reference  to  the  Appendix,  it 
will  strike  the  reader,  that  in  most  cases  a  lower  temperature  is 
found  in  the  lower  elevations;  while  in  many  of  the  higher  altitudes 
the  cold  has  not  been  so  intense.  For  the  sake  of  comparison,  and 
to  satisfy  the  curious,  the  following  table  is  prepared  from  the  re- 
turns in  neighbouring  or  corresponding  districts,  and  illustrates  the 
truth  of  what  we  have  stated. 


Vide  Appendix,  Returns  Nos.  2,  6,  and  14. 
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Name  of  Station. 

Altitude 
in  feet. 

Degree  of 

frost. 

Injury  to  plants. 

Riccarton, 

Clenniston,   . 

West  Coates  Nursery,    . 

Hanley, 

Carlowrie, 

300 
300 
250 
150 
92 

+    6° 
+   4° 

-  1° 

-  6° 

-  9° 

A  good  deal. 
Little. 

Considerable. 
Very  severe. 
Very  severe. 

Ochtertyre, 
Lanrick  Castle, 
Blairdrummond,    . 

366 
300 
100 

+  12° 
+   3° 

-   2° 

Very  little. 
A  good  deal. 
Considerable. 

Greenock  Cemetery, 
Elderslie, 
Blythswood, . 

307 
10  to  20 
6 

+  11° 

-  6° 

-  9° 

Almost  none. 
Considerable. 
Very  severe. 

Cargen, 
Ginoch, 

80 
40 

0.4° 
Zero. 

Severe. 
Severe. 

Taymouth  Castle, 
Dunkeld, 
Pitfour, 

Tulliallan  Castle,  . 
Conypark, 

370 

180 

78 

50 

50 

+  6° 
+  4° 
+  3° 
+  2° 
-    5° 

Very  slight,  if  any. 
A  good  deal. 
Considerable. 
Considerable. 
Severe. 

An  explanation  of  this  will  be  found  in  the  Scottish  Meteoror 
logical  Society's  Report  for  the  quarter  ending  30th  December 
1860,  in  a  paper  translated  from  an  article  by  M.  J.  Tournet  in 
1  Annales  de  Chemie/  t.  lxxii.  p.  312, 1839  ;  as  also  in  other  papers 
in  the  same  number  of  that  Report,  and  to  which  we  may  be  per- 
mitted briefly  to  allude. 

Radiation  during  clear  nights  often  takes  place  rapidly,  and  if 
we  for  a  moment  assume  it  is  progressing  over  the  whole  sur- 
face of  any  district  equally,  its  effects,  nevertheless,  will  not  be 
experienced  in  every  situation  in  the  same  degree,  because  the  air 
in  contact  with  the  colder  ground  (which  loses  heat  faster  than  the 
air)  acquires  greater  density,  contracts  and  floats  down  by  the  force 
of  gravity  in  a  thin  stratum  from  the  more  elevated  situations  along 
the  surface  of  the  ground,  and  is  thus  gradually  accumulated  in 
the  lower  and  apparently  more  sheltered  situations.  Instances  oc- 
curred during  the  frost  of  last  winter  proving  this  in  a  most  unmis- 
takable manner.  For  example,  two  Portugal  laurels  growing  on  the 
banks  of  the  Clyde,  near  Orchard,*  at  a  distance  from  each  other  of 
about  100  yards,  but,  in  other  respects,  in  similar  circumstances, 
were  very  differently  affected  during  the  storm.    The  larger  plant, 
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about  18  feet  in  height,  which  was  also  farther  up  the  slope,  is  per- 
fectly safe;  while  the  other,  about  12  feet  high,  but  lower  down 
the  valley,  was  killed  to  the  root !  Again,  in  the  same  district, 
at  an  altitude  of  220  feet,  we  find  furze  or  whins  killed ;  while 
at  560  feet  elevation,  under  otherwise  similar  circumstances,  they 
are  perfectly  unscathed.  Instances,  however,  occur  which  seem  to 
form  exceptions  to  this  law,  and  these  we  are  quite  unable  to 
account  for,  unless  we  refer  our  difficulty  to  something  existing  in 
the  plants  themselves,  some  weakness  in  the  constitution  of  the  spe- 
cimen, or  liability  to  suffer  from  frost,  but  which,  in  the  outward 
appearance   of  the  plant,  may  not  be  perceptible.     It  is  quite 

Cossible  that  one  tree  or  shrub  may  be  physically  healthier  and 
ardier  than  another  of  the  same  species  in  the  same  situation,  and 
may  consequently  survive  the  intensity  of  a  storm,  just  as  we  find 
one  man  healthier,  or  hardier,  and  more  able  than  another  to  endure 
fatigue  or  exposure  under  similar  circumstances.  If  one  or  two 
examples  which  we  shall  now  quote  from  our  returns  cannot  be 
accounted  for  in  this  way,  we  fear  we  are  unable  to  assign  another 
reason  for  the  capricious  working  of  the  frost  in  such  instances. 

1°.  At  Keir  gardens,  near  Dunblane,  only  two  plants  of  Cedrus 
Deodara,  amongst  several  hundreds,  were  destroyed. 

2°.  Pinus  Insignis,  also  at  Keir,  20  feet  high,  in  loam,  on  rocky 
subsoil,  is  killed;  while  the  same  species,  30  feet  high,  in  loam,  on 
tilly  subsoil,  is  little  injured  !* 

3°.  Mr  Morrison,  of  the  Pinefield  Nurseries,  near  Elgin,  an  in- 
telligent observer,  writes,  towards  the  end  of  June,  that  he  had 
been  taken  to  examine  a  plant  of  Arbutus  Unedo,  which  was  sup- 
posed to  be  dead,  and  which  he  found  to  be  the  case.  The  plant 
was  about  4  feet  high,  and  stood  in  front  of  a  high  house  with  a 
western  exposure ;  "  the  stem  was  split  up  and  the  plant  killed/* 
Within  30  yards  of  this  very  plant,  and  with  the  same  exposure, 
being  in  front  of  another  house  in  the  same  line  of  buildings,  was 
another  Arbutus  Unedo^  of  the  same  size  and  age  (both  plants 
were  supplied  at  the  same  time  from  Mr  M.'s  nurseries  about  ten 
years  ago),  quite  sound  and  untouched  by  the  frost ! 

Numbers  of  similar  instances  might  be  adduced,  but  we  think 
those  we  have  now  mentioned  are  sufficient  at  least  to  warrant  the 
supposition  that,  unless  in  the  plant  itself  there  be  some  predispo- 
sition to  disease,  or  weakness  in  its  organisation,  such  cases  cannot 
be  accounted  for  on  any  general  ground,  or  as  arising  from  any 
other  apparent  cause. 

There  can  be  no  doubt  that  in  situations  and  under  circumstances 
calculated  to  develop  the  rapid  growth  of  young  wood,  or  to  in- 
duce a  luxuriant  habit  in  the  plant,  the  damage  has  been  much 
greater  than  in  other  and  less  favourable  circumstances.     Below 
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the  shade  of  old  trees,  which  during  an  ordinary  winter  would  have 
assisted  in  screening  and  sheltering  shrubberies  from  the  severity 
of  the  weather,  it  appears  that  in  many  localities,  chiefly  at  low 
elevations,  the  frost  committed  great  havoc,  the  growth  of  last 
season  being  in  such  circumstances  very  imperfectly  ripened,  and 
consequently  less  hardy.  Again,  in  districts  adjoining  lochs,  or 
near  rivers,  the  effects  of  the  frost  have  been,  if  possible,  even 
more  severely  felt.  Take,  for  example,  Valleyfield,  near  Culross, 
with  only  a  few  feet  of  elevation  above  the  Firth  of  Forth, — shrubs 
there  have  been  much  more  seriously  injured  than  those  in  neigh- 
bouring localities  otherwise  similarly  situated,  probably  from  the 
fact  of  a  stream  flowing  through  the  grounds.  At  Wauchope,  in 
Roxburghshire,  elevation  600  feet,  Portugal  laurels  are  quite  sound 
near  the  house;  while  at  the  garden,  about  50  feet  lower,  and  near 
a  rivulet,  these  and  other  shrubs  have  suffered  very  severely.  At 
Kinross  and  Lochleven,  also,  a  much  greater  amount  of  damage 
has  been  sustained  by  trees  and  shrubs  than  in  those  districts  of 
the  parish  of  Orwell,  from  50  to  60  feet  higher.*  This  goes  further 
to  prove  the  law  of  difference  in  the  degree  of  temperature  with: 
the  altitude  already  referred  to,  a  very  remarkable  instance  of 
which  was  noticed  at  Ochtertyre,  near  Crieff.  Along  the  course  of 
the  river  Earn,  and  about  200  feet  lower  than  the  mansion-house 
of  Ochtertyre,  the  thermometer  generally  indicates  during  frost 
10°  lower  than  it  does  at  Ochtertyre  House. 

Having  thus  far  discussed  the  general  effects  of  the  frost  upon 
trees  and  shrubs  at  different  elevations,  and  under  different  circum- 
stances, whether  of  situation,  shelter,  soil,  or  other  peculiarity,  let 
us  now  examine  some  of  the  injured  plants  themselves,  and  observe 
the  manner  in  which  they  have  been  affected.  The  first  peculiarity 
we  notice  is  the  splitting  of  the  stem  and  bark.  This  is  by  no  means 
a  new  feature  of  the  effects  of  severe  frost.  The  effects  of  that 
intense  storm  of  1688-84,  are,  in  this  particular,  pretty  much 
like  those  of  last  year ;  and  we  further  learn  that  in  low  situations 
then,  more  injury  was  sustained  than  in  the  higher  altitudes. 
Evelyn,  in  his  Diary,  says : — '*  It  was  a  severe  judgment  on  the 
land,  the  trees  not  only  splitting  as  if  lightning-struck,  but  men  and 
cattle  perishing  in  divers  places.  ...  all  exotic  plants  and 
greens  (evergreens)  universally  perishing,''!  The  same  writer,  on 
an  examination  of  his  garden  in  the  beginning  of  February  1684, 
found  "many  of  the  greens  and  rare  plants  utterly  destroyed. 
The  orange  and  myrtles  very  sick,  the  rosemary  and  laurels  dead 
to  all  appearance,  but  the  cypress  likely  to  endure  it;"  a  state  of 
matters,  in  regard  to  these  very  species,  much  akin  to  what  hap- 
pened during  the  late  winter. 

*  Appendix,  Returns  Nos.  66,  25,  and  48. 

f  Evelyn's  'Diary/  vol  i  p.  248,  Colburn^s edition,  1852. 
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Cases  of  "  tree-splitting"  are  mentioned  in  several  of  our  returns. 
Take  that  instance  already  quoted,  of  the  Arbutus  Unedo,  men- 
tioned by  Mr  Morrison,  near  Elgin.     Again,  at  Ludgate  Lodge, 
near  Ratho,  elevation  272  feet,  and  with  —  4°  indication  of  ttie 
thermometer,  the  stems  of  Lauristinuses  are  noticed  by  Dr  Craig 
io  his  return  as  "  split."    At  Biccarton,  in  Mid-Lothian,  with  an  ele- 
vation of  about  300  feet,  and  the  thermometer  marking  +  6°,  the 
bark  of  Portugal  laurels  is  "  rent!1    Amongst  other  examples  of  a 
similar  kind,  falling  under  our  personal  observation,  we  select  the  fol- 
lowing:— A  large  beech-tree,  probably  from  fifty  to  sixty  years  old, 
growing  at  the  eastern  corner  of  a  small  plantation,  and  fully  ex- 
posed to  the  weather  on  the  east  and  south-east  sides,  was  rent  or 
split  up  the  weather  side,  the  gap  extending  from  the  ground  12 
feet  up  the  trunk.    The  aperture,  when  noticed,  was  fully  an  eighth 
of  an  inch  apart,  and  the  bark  on  either  side  of  the  wound  seemed 
to  be  "rising"  from  the  wood.     After  some  time,  the  lips  of  the 
opening  gradually  closed,  and  during  the  summer,  Nature  has  quite 
repaired  her  injury,  for  the  tree  now  seems  perfectly  healthy.    Near 
the  same  place,  cracks  and  smaller  rents  were  quite  discernible  on 
thesurface  of  the  ash-bark,  and  upon  other  beeches  and  young 
poplars ;  and  it  is  worthy  of  notice  that  indications  of  this  kind 
were  only  observed  upon  the  smooth-barked  trees,  probably  from 
their  presenting  a  smoother  and  more  level  surface  to  the  weather, 
as  well  as  from  their  being  more  succulent  in  habit  than  the  others. 
Similar  indications  were  apparent  to  a  less  extent  on  the  branches 
of  apple-trees  trained  on  a  south  wall.    In  this  situation  the  lowest 
register  of  the  thermometer  was— 10°.     Similar  effects  upon  the 
stems  and  branches  of  various  other  trees  might  be  stated.     Upon 
the  horse-chestnut,  scale-like  roughnesses  have  been  developed, 
rising  from  the  bark,  curling  up  in  a  few  days,  and  eventually  fall- 
ing off.    The  Araucaria  Imbricata  in  innumerable  instances  pre- 
sents a  woeful  spectacle.     Its  arms  have  been  shrivelled  up,  the 
tips  of  the  side-shoots  being  generally  curled  downwards  in  the 
most  fantastic  manner,  giving  the  whole  plant  a  very  melancholy 
and  unpromising  appearance.-    Several  specimens,  however,  in  the 
neighbourhood  of  Edinburgh,  we  observed  in  the  middle  of  Sep- 
tember to  be  throwing  out  young  shoots  round  the  neck  of  the 
main  stem  at  the  ground;  but  in  most  places,  we  fear  this  pine  has 
proved  a  sad  disappointment.     In  the  case  of  Portugal  laurels, 
briefly  of  large  size,  and  very  old  plants,  the  bark  has  "peeled  off," 
like  a  tree  that  has  been  dead  for  a  season,  or  a  trunk  which  has 
lain  cut  for  some  time ;  the  bark,  however,  looks  rather  fresher, 
}>nt  the  wood  is  brown.     The  rind,  and  that  part  of  the  log  which  a 
joiner  would  call  the  "  sap-speal,"  are  totally  destroyed. 

In  cutting  over  the  injured  parts  of  many  evergreens,  to  allow 
the  stools  to  throw  out  young  shoots,  and  to  apply  fresh  mould  to 
them,  the  smell  they  emitted  was  frequently  most  offensive ;  and 
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the  branches  cut,  presented  an  appearance  as  if  they  had  been 
partially  exposed  when  green  to  the  action  of  fire,  the  wood  being 
blackened  and  scorched. 

Plants  and  fruit-trees  trained  upon  walls  have  generally  suf- 
fered more  severely  than  standards  of  the  same  class.  On  ex- 
amining the  bark  and  branches  of  several  peach  and  pear  trees — 
which  in  the  month  of  May  began  to  wither,  having,  prior  to  that 
season,  appeared  quite  healthy,  expanding  their  leaves  as  in  an 
ordinary  spring  time — the  bark  of  last  year's  growth  was  found  to 
present  a  rough  and  dark-coloured  appearance,  and  upon  being  cut 
or  scraped,  the  young  shoots  were  perfectly  black  in  the  pith  or 
core ;  and  the  entire  wood  of  some  few  years'  growth  exhibited 
symptoms  of  incipient  decay.  This  was  probably  occasioned  by 
the  severe  frost  attacking  the  plant  before  the  sap  had  gone  down 
the  tree,  owing  to  the  lateness  of  the  preceding  season.  On  a 
minute  examination  of  the  flower-buds  of  pears,  apples,  apricots, 
and  peaches,  we  have  also  noticed  in  many  places,  where  the  gen- 
eral appearance  of  the  blossom  was  "  nizart"  a  black  speck  in  the 
neck  of  the  bud  at  the  stem,  which  was  followed,  in  most  cases,  by 
the  blossom  falling  off — a  circumstance  arising,  no  doubt,  from  the 
early  and  suddenly  intense  frost  having  injured  the  tree  to  such  an 
extent  as  to  debilitate  its  general  condition,  and  cause  it  in  spring 
to  produce  only  a  weak,  puny,  and  unhealthy  blossom.  This 
blackness  in  the  flower-bud  stem,  and  pith  of  young  shoots  on 
pear-trees,  was  also  observed  at  Carluke,  and  in  several  other  dis- 
tricts. 

A  curious  instance  of  the  existence  of  a  contractile  power  in 

!)lants  was  brought  under  our  notice  during  the  frost.  One  of  the 
argest  branches  of  an  old  apple-tree  grew  across  and  overhung  a 
garden  walk,  at  a  height  of  about  six  and  a  half  feet  from  the 
ground.  This  branch,  about  two  and  a  half  inches  in  diameter, 
during  the  intensity  of  the  frost,  was  observed  to  have  drooped 
about  fifteen  inches  over  the  walk,  and  it  continued  in  this  state 
till  the  return  of  thaw,  when  it  regained  its  former  position  and 
rigidity.  There  was  no  snow  or  superincumbent  pressure  to  weigh 
the  branch  down,  and  its  declension  is  quite  certain,  because  people 
passing  daily  along  the  walk  under  it  were  unable  to  do  so  without 
stooping,  from  the  obstruction  it  caused  during  the  continuance  of 
the  storm.  The  tree  is  an  old  one,  and  has  for  several  years  evinced 
signs  of  approaching  dissolution.  Can  it  be  that  this  bending 
arose  from  the  fact  of  the  tree  being  hardly  in  a  sound  or  healthy 
state,  and  therefore  more  liable  to  suffer  from  the  effects  of  the 
frost  ? 

In  many  situations,  and  those  chiefly  of  a  low  elevation,  the 
young  wood  of  growth  1861,  even  upon  large  full-grown  trees  of 
the  common  oak,  is  perfectly  dead ;  and  in  Appendix,  Return  No. 
78;  the  same  fact  is  noticed  from  Inverness-shire.    Particularly 


AND  JAN.   186 1  ON  TREES  AND  8HBUB&  267 

was  this  the  case  with  a  line  of  oaks  on  the  Barnton  property 
near  Gogar  burn,  which,  when  a  plantation  was  cut  out  about  two 
years  previously,  were  left  singly  along  the  road-side.  The  long- 
accustomed  shelter  had  given  them  an  unusually  delicate  habit  in 
throwing  out  young  wood,  which  has  now  proved  itself  unable  to 
resist  the  severity  of  the  winter. 

We  come  now  to  notice  several  districts  which  appear  to  have 
been  almost  completely  exempted  from  the  damaging  effects  of  the 
winter,  or  to  have  suffered  in  a  very  modified  degree ;  and  we 
mention  first  the  west  coast  of  Scotland.  In  every  locality  and 
situation  this  tract  has  suffered  far  less  than  the  district  to  the  east. 
The  reason  of  this  is  obvious.  The  entire  west  coast  of  Scotland 
falls  directly  within  the  influence  of  the  Atlantic  and  the  Gulf- 
stream  ;  and  the  thermometer  accordingly  indicates  on  an  average 
a  considerably  higher  range  there  than  in  the  eastern  districts. 
Again,  if  there  was  any  slight  breeze,  either  during  or  prior  to  the 
setting  in  of  the  frost,  it  was  from  points  between  north  and  east, 
which  would,  doubtless,  contribute  to  the  mildness  of  the  climate 
in  the  western  portions  of  the  island,  where  the  wind  and  easterly 
haar  which  prevailed  must  have  been  less  felt  than  in  the  eastern 
counties. 

Many  of  the  northern  districts  also  suffered  (with  a  few  excep- 
tional localities)  much  less  than  places  in  the  south  or  east  Ork- 
ney seems  to  have  enjoyed  almost  absolute  immunity  from  the 
frost,  and  this  is  explained  by  the  fact  that  the  climate  there  in 
winter  is  generally  mild,  blight  being  caused  to  trees  and  shrubs 
rather  by  wind  than  by  frost.  At  an  elevation  of  forty  feet  above 
sea-level,  the  lowest  degree  of  cold  registered  in  Orkney  during 
winter  1860  was  +18°. 

The  mildness  of  the  climate  in  this  and  other  idand  districts  of 
Scotland,  such  as  the  Hebrides,  may  be  ascribed  to  the  influence 
which  the  surrounding  ocean  has  upon  the  temperature.  The 
mean  yearly  temperature  of  the  sea  we  find  to  be  1 .03'  warmer 
than  the  air ;  but  this  result  is  not  final,  and  we  are  inclined  to 
consider  the  mean  temperature  of  both  to  be  equal ;  in  mid-winter, 
however,  the  sea  is  six  degrees  warmer  than  the  air,  and  the  re- 
verse in  midsummer,  which,  of  course,  modifies  the  climate  of  the 
north  and  west  islands.  Another  cause  why  generally  less  damage 
from  the  frost  has  been  reported  from  these  districts,  is  probably  to 
be  found  in  the  fact  of  there  being  few  shrubs  and  trees  to  be 
affected.  At  Westness,  Orkney,  however,  we  learn  that  many 
evergreens  were  killed,  while  no  remarkable  effects  were  observed 
in  the  gardens  of  Skaill  and  Eierfield. 

In  Uist,  Harris,  and  the  outer  Hebrides,  there  is  nothing  to  re- 
mark regarding  the  effects  of  the  frost,  which  in  that  quarter  was 
not  extreme.  The  lowest  range  of  the  thermometer  at  Lewis 
Castle,  Stornoway,  120  feet  above  sea  level,  was,  on  24th  Decern- 
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ber  last,  +17°;  and  in  Ross-shire,  we  believe,  trees  and  shrubs  gen- 
erally did  not  suffer  much. 

A  very  remarkable  exemption  from  the  general  destructive 
effects  of  the  storm  are  Taymouth  Grounds.  There  the  damage 
has  been  actually  less  than  in  an  ordinary  winter,  although  the 
thermometer  stood  at  +  6°.*  At  Invercauld,  the  damage  is  reported 
to  have  been  caused  rather  by  the  spring  frosts  than  by  the  sever- 
ity of  the  weather  in  December  and  January,  f  At  Dunrobin, 
Sutherlandshire,  Mr  Mathieson,  who  has  had  charge  of  the  greater 
part  of  the  plantations  in  that  county  for  the  last  thirty  years, 
writing  on  the  20th  May  last,  says,  "  he  never  saw  less  damage 
done  by  frost  than  last  winter/' 

Individual  spots  in  the  same  garden  or  shrubbery  have  been 
sometimes  almost  wholly  excluded  from  the  damage  done  to  the 
same  species  of  plants  all  around  the  exempted  place,  and  that 
without  any  apparent  reason  ;  further,  even  particular  portions  of 
one  plant  have  been  injured  or  affected  on  the  side  where  the  de- 
structive influence  might  have  been  least  expected  to  take  any 
effect.  At  Cliftonhall,  in  Mid-Lothian,  for  example  (elevation  about 
300  feet),  a  line  of  Portugal  laurels,  planted  along  a  wall  as  a 
screen  to  it,  were  completely  scorched  on  the  side  next  to  the  wall  ; 
while  the  other,  fully  exposed  to  the  sun's  rays  during  the  day, 
and  to  the  influence  of  the  chill  at  night,  escaped  uninjured  !  At 
Elderslie,  Renfrewshire,  with  a  very  low  altitude,  ivy  is  killed 
growing  upon  an  open  railing ;  but  although  hurt,  will  recover 
when  growing  on  a  wall.  Roses,  in  almost  every  situation,  on 
walls,  perished ;  but  the  destruction,  although  very  severe  and 
general,  is  less  complete  amongst  standards,  and  still  less  amongst 
dwarf  varieties. 

Amid  the  traces  and  records  of  desolation  which,  after  a  storm 
like  winter  1860-61,  surround  us  on  every  side,  it  is  satisfactory 
to  find  some  species  of  trees  and  shrubs  which  have,  generally 
speaking,  proved  themselves,  on  account  of  their  great  hardihood, 
as  well  as  from  their  prospective  utility  probably  as  timber,  valu- 
able acquisitions  to  the  arboretum  and  shrubbery.  In  the  van  of 
these  we  may  be  justified  in  placing  the  Wellingtonea  Gigantea, 
which  will  scarcely  be  found,  in  any  situation,  or  under  any  cir- 
cumstance, to  have  suffered  in  the  least  degree.  It  may  be  stated, 
in  opposition  to  this  remark,  that  its  comparatively  small  size,  and 
consequent  shelter  under  the  snow,  in  many  cases  favoured  it  to 
a  great  extent ;  but  we  assert  that  cases  do  occur,  and  appear  in 
several  of  our  Returns,  where,  rearing  itself  above  snow  line,  it  has 
braved,  uninjured,  the  rigour  of  the  frost ;  and  it  is  really  the  only 
plant  of  which  we  invariably  receive  good  accounts,  the  reports 
of  injury,  and  that  only  in  a  partial  degree,  being  rare  exceptions. 
Upon  rich  soil,  or  in  deep  loam,  with  a  subsoil  of  a  damp  tendency, 

♦.Appendix,  Return  No.  61.  \  A$pen&vs.,  Return  No.  84. 
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we  expect  this  plant  to  prove  a  rapid  grower,  and  a  hardy, 
elegant,  and  striking  acquisition  to  our  Pinetum.  We  must  also 
make  honourable  mention  of  the  Cupressus  Lawsonii,  another 
Californian  variety,  which,  in  addition  to  evincing  great  hardihood 
in  many  and  varied  localities,  at  Oxenford  Castle,  Mid-Lothian 
(elevation  450  feet),  with  the  thermometer  close  to  the  ground  at 
its  stem  indicating  -  10°,  stood  perfectly  uninjured. 

Thujopsis  Borealis,  and  Thuja  Gigantea  have  also,  in  nearly 
every  instance,  sustained  little  or  no  injury.  Cedrus  Deodara  and 
Cedrus  Atlantica  have  been,  in  almost  every  case,  more  or  less 
touched,  especially  in  the  foliage ;  but,  generally  speaking,  the 
pines  have  suffered  comparatively  less  than  one  would  have 
imagined,  judging  from  their  recent  introduction,  and  taking  into 
account  the  promiscuousness  with  which  they  have  been  chosen, 
without  reference  to  their  capabilities  for  the  situations  in  which 
many  of  them  have  been  placed,  or  the  nature  of  the  soil  into 
which  they  have  been  planted. 

Evergreen  oaks,  Portugal  and  Bay  laurels,  Aucuba  Japonica, 
and  Hollies,  have  all,  in  seven  cases  out  of  ten,  perished ;  and, 
amongst  the  lost,  fall  to  be  numbered  many  rare  and  large  speci- 
mens, which  it  will  require  a  lifetime  to  replace. 

At  Hamilton  Palace,  laurels  thirty  feet  in  diameter  are  killed  to 
the  ground  ;  variegated  hollies,  forty  feet  high,  and  other  varieties 
about  eighty  years  old,  are  all  either  entirely  killed  or  cut  back  to  the 
main  stem :  cedars  of  Lebanon,  about  forty  feet  high  are  dead,  and 
many  fine  specimens  of  yews  have  their  tops  killed,  and  some  of  them 
are  dead  half-way  down  the  stem,  which  is  an  unusual  occurrence. 

Roses,  chiefly  the  more  highly-cultivated,  and  hybridised  varie- 
ties on  dwarf  and  standard  stocks,  seem  almost  extirpated.  Those 
on  walls,  as  before  stated,  have  perished  universally. 

The  loss  of  so  many  of  our  favourites  should  surely  teach  us 
the  prudence  and  expediency  of  turning  the  survivors  as  soon  as 
possible  u  upon  their  own  roots  ;  "  for,  of  course,  in  most  cases 
where  they  had  not  been  grafted,  although  they  have  suffered  in 
the  stem  and  branches,  they  will  spring  again  from  the  root,  that 
part  of  the  plant,  even  in  a  season  like  last  winter,  being  in  many 
oases  safe.  In  recommendation  of  grafted  or  budded  roses,  gar- 
deners assert  that  they  produce  finer  blooms;  but  it  is  surely 
worth  the  trouble  of  cultivators  of  so  universally  and  justly 
esteemed  a  favourite,  considering  the  additional  safety  which 
would  thereby  be  secured,  to  direct  their  attention  to  the  improve- 
ment of  the  blooms  produced  by  plants  on  their  own  roots,  so  as 
Bot  to  expose  their  choicest  gems  to  the  risk  of  being  totally  de- 
stroyed in  severe  seasons. 

Before  concluding,  we  may  briefly  allude  to  a  very  general 
error  into  which  many  have  fallen  in  regard  to  their  shrubs  and 
trees  injured  by  the  frost,  namely,  premature  removal  or  cut- 
ting  down.     There  is  no  doubt  that  the  cellular  \\aa\xfc  liaa  Vgl 
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manjr  cases  bo  ruptured  and  destroyed,  and  the  circulation  of 
the  juices  of  the  plant  thereby  so  deranged,  that  a  speedy 
exhibition  of  vitality  was  quite  impossible ;  and  in  several  instances 
it  was  even  June  and  beginning  of  July  before  the  withered  and 
skeleton-like  hollies,  and  other  evergreens,  evinced  any  sign  of 
latent  life,  while  in  April  and  May  the  unwilling  task  of  clearing 
away  and  cutting  over  the  quasi  dead  shrubs  had  been  in  many 
places  far  proceeded  with;  and  we  think  that  had  a  little  longer 
respite  been  granted,  some  of  the  specimens  would  have  been 
found  to  have  had  sufficient  life  in  them  to  carry  on  their  exist- 
ence, and  in  the  course  of  a  few  years  several  specimens  might 
thus  have  been  saved,  to  show  again  in  full  luxuriance  those  rich 
masses  of  foliage  of  which  the  frost  had  deprived  them. 


List  of  Stations  from  which  Returns  of  the  Effects  of  the  Frost  of 
December  and  January  last  have  been  obtained,  and  are  hereto 
appended. 


/ 


No.  in 
Appen- 
dix. 

Station. 

County. 

Altitude  in 
feet. 

Deg.  of 
Cold. 

Depth  of      \ 
Snow. 

1 

Riccarton, 

Mid-Lothian, 

300 

+    6° 

30  in. 

2 

Belstane, 

do. 

700  to  900 

+   3 

24 

3 

Oxenford  Castle, 

do. 

450 

—10 

194 

4 

Ingliston, 

do. 

139 

—  5 

18 

5 

Ludgate  Lodge, 

do. 

272 

—  4 

18 

6 

Craigpark, 

do. 

400 

+   1 

18 

7 

Hanley, 

do. 

150 

—  6 

15 

8 

Gogar  Burn, 

do. 

140 

—  8 

18 

9 

West  Coates, 

do. 

250 

—  1 

16 

10 

Cramond, 

do. 

a  few  feet. 

—  3 

24 

11 

Clermiston, 

do. 

300 

+   4 

17 

12 

Hopetoun, 

Linlithgowshire, 

50  to  80 

+   6 

24 

13 

Kinneil, 

do. 

80 

+   1 

12 

14 

Carlowrie, 

do. 

92 

—  9 

18 

15 

Linlithgow  Palace, 

do. 

180 

—11 

24 

16 

Dalmeny  Park, 

do. 

80 

0 

16 

17 

Dundas, 

do. 

150 

—10 

12 

18 

Foxhall, 

do. 

100 

—10 

18 

19 

Polkemmet, 

do. 

600 

—  2 

18 

20 

Craigiehall, 

do. 

150 

—10 

14 

21 

Prestongrange, 

Haddington, 

100 

—  2 

12 

22 

Prestonpans, 

do. 

50 

—  2 

12 

23 

Bughtrig, 

Berwickshire, 

220 

—  3 

18 

24 

Aytoun  Castle, 

do. 

250 

0 

18 

25 

Wauchope, 

Roxburghshire, 

600 

+   9 

14 

26 

Dumcrieff, 

Dumfries, 

300 

—  7 

14 

27 

Drumlanrig, 

do. 

... 

—  2 

little. 

28 

Wanlockhead, 

do. 

1334 

+   6 

little- 

29 

Cargen, 

Kirkcudbright, 

80 

—  4 

a  few  i*?"^ 

30 

Castle  Kennedy, 

"Wigtonshire, 

100 

+  16 

very  lit  tj^ 
very  lit**-*" 

31 

Ginoch, 

do. 

40  to  50 

0 

32 

Milrig, 

Ayrshire, 

448 

—  3 

2ir»- 

33 

Blythswood, 

Renfrewshire, 

6 

—  9 

little- 

34 

Barochan, 

do. 

150 

—12 

little. 

'    85    1 
£6    J 

Elderslie, 

do. 

a  few  feet. 

—  6 

6ir»- 

Craigends, 

do. 

\        - 

U  4 

little. 
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No.  in 
Appen- 
dix. 

Station. 

County. 

Altitude  in 
feet. 

i  Deg.  of 
Cold. 

+  11° 

Depth  of 
Snow. 

37 

Greenock  Cemetery, 

Renfrewshire, 

83  to  307 

6  in. 

38 

Orchard, 

Lanarkshire, 

220 

0 

little. 

39 

Brownlee, 

do. 

250 

0 

12  in. 

40 

Milton-Lockhart, 

do. 

200 

1  —  8 

14 

41 

Braidwood  &  Carluke, 

do. 

500  to  560 

0 

12 

i   42 

Hamilton  Palace, 

do. 

... 

18 

43 

Darnhall, 

Peeblesshire, 

800 

—  7 

7 

44 

Stobo  Castle, 

do. 

600 

—10 

14 

45 

Conypark  Nursery, 

Stirlingshire, 

50  to  70 

—  5 

4 

46 

Camis  Eskan, 

Dumbartonshire, 

a  few  feet. 

+  10 

little. 

47 

Cambus, 

Clackmannan, 

50 

+   6 

4  in. 

48 

Orwell  Parish, 

Kinross, 

300  to  400 

—  3 

12 

49 

Cambo, 

Fife, 

50 

0 

12 

50 

Kinnedar, 

do. 

515 

0 

12 

1  51 

Bandrum, 

do. 

300 

0 

14 

52 

Fordell, 

do. 

256 

0 

20 

53 

Inzievar, 

do. 

200 

+   3 

8 

54 

Collin8well, 

do. 

50 

0 

9 

55 

Ruthven, 

Forfarshire, 

150 

+   2 

24 

56 

Broughty  Ferry, 

do. 

150 

••• 

57 

Camperdown, 

do. 

300 

+   4 

6  in. 

58 

Dundee, 

do. 

... 

+   4 

12 

;   59 

Blairdrumm  ond, 

Perthshire, 

100 

—  2 

9 

j    60 

Lanrick  Castle, 

do. 

300 

+   3 

10 

61  ' 

Taymouth, 

do. 

370 

+  6 

little. 

/    62 

Ochtertyre, 

do. 

366 

+  12 

5  in. 

/    63 

Pitfour, 

do. 

75 

+  8 

12 

64 

Culross  Abbey, 

do. 

70 

+  2 

6 

65 

Dinimarle, 

do. 

80 

+   2 

6 

66 

Valleyfield, 

do. 

70 

+   2 

6 

67 

Keir, 

do. 

400 

—  2 

3 

68 

Tulliallan  Castle, 

do. 

50 

+   2 

14 

69 

Dunkeld  House, 

do. 

180 

+   4 

12 

70 

Kilmory, 

Argyleshire, 

200 

+  11 

none. 

71 

Ardchattan  Priory, 

do. 

10 

+   9 

lin. 

72 

hlay  House, 

do. 

40 

+  7 

none. 

73 

Durris, 

Kincardineshire, 

300 

+   5 

14  in. 

74 

Qordon  Castle, 

Banffshire, 

70 

+10 

14 

75 

Aberlour, 

do. 

300 

—11 

15 

76 

Ballindalloch, 

do. 

400 

—11 

18 

77 

Elgin  Nurseries, 

Morayshire, 

35 

+  16 

20 

78 

Muirtown  Nursery, 

Inverness- shire, 

40 

9 

79 

Dunrobin, 

S  utherlandshire, 

6 

+  16" 

14 

80 

Newton  &  the  Garioch, 

Aberdeenshire, 

350 

—  8 

36 

81 

Scabboch  Castle, 

do. 

200 

0 

18 

82 

Mar  Lodge, 

do. 

1200 

—  11 

24 

83 

Balmoral  Gardens, 

do. 

870 

—  6 

36 

84 

Invercauld, 

do. 

1110 

—11 

24 

85 

Fores, 

Caithness-shire, 

50  to  60 

+  10 

18 

86 

Rosebaugh, 

Ross-shire, 

500 

+    6 

12 

87 

88 

j  Stornoway  Castle, ) 
{         Lewis,              ) 

do. 

120 

17 

14 

Montford, 

Bute, 

50 

+  22 

12  * 

89 

90 
91 
92 

j  Orkney  Islands,     \ 
j         Buttguoy,        J 

Orkney, 

70 

+  18 

14 

Birstane, 

do. 

150 

+  18 

14 

Ball  of  Tankerness, 

do. 

40 

+  18 

14 

Sandwick, 

do. 

94 

+  155 

12 

Total,  100  Schedules,  from  92  different  station*. 


272 


EFFECTS  OF  THE  8EVEBE  FBOST  OF  DEC.  1E60 


£ 


l 


tjafi 


a 
•1 


1 


3 


1 
■3 


i 

o 


tf 


S>  >  >  >     > 


6 6666666666^6 


e 

.3 

1 

•2 


ii^iii^-S^^'i^ii  °"5  o  6  d  6  c  d  o  5^6  odd 


QQ 


h5  w  fcj 


3*3 


,  ^  3       CO  00  J2       t^ 

t!  2  )2  <2  •£  ^  Q  *' w  ®  ^  «  »  «  «  «  ^  »  w  t-  «©  t*  w  c  *i  ^  ^  *~  ^  w  0  "*  ©w  « 


5 
.3    ""S 


•1  •! 


Ifl. 


.3  .     8 


l?aJL&  L1ei9|l|  s-sPlP'Sill  Jail 
iS|Sa»lglsl-S  .  * 


^^'^MisHfrtajaj 


AND  JAN.   1861  ON  TBEES  AND  SHRUBS. 


273 


3! 


Hit 

i  f  f 

esif 


3 

* 


! 


MS* 
fclfl 


■HI 


# 


£& 


f  I 

3      gp««H      ««*£ 


ESS         

§,§•53 

S.S'S 

3-w 


d  d  o  d  d  d  d  £ 

"O  "O  "O  T3  "CO  *w  2 


I 

1 

3 


!§  S1 

,tjS    s 
fill 


1 


OOP 


&6 


?3  8  S  Ss3  S 

44&  *ti**i*4tix44i444444444444444>*§  *%4<*444444 


t»od> 


3 


E 

1 


5* 


iddo'dddoddo  do  do  odd  do  do  dp  odd  odd  odd  g  go  g  — "  «  - 


&£j£4J 


S  3  3 


oo«e^to 


"*  *.of«  **©.  »     5  * 


fl*M 


ill  lllli 


TUNS.— JULY  1862. 


274 


EFFECTS  OF  THE  SEVERE  FBOST  OF  DEC.  i860 


I 


I 


I 


o 


|-i^44  J] 


9*  *  Is 


I     is 


>»6  666666666666666666666666  6  6  6  6  6 


,,Jl 


^<5§ 


al&& 


Cj?i 


•  6666666666666666666666666666 


Ji 


£•  .  

jJdddddddddddddddddddoddddddd  660 

,w  p^  f*J  p^J  p^  i^J  p^  p^  p^  p^  p^  f^  f^  mJ  f^  ?^J  p^  p^  p^  f^  p^  p^  p^  p^  p^jJ  p^J  f^  13  f^J  ^*w  ' 

W 


woocqoo5  ^  d  d  6  o'222,*N2,c  o  d  «>  o  6  d  d  d  o  d^  6  d 


:jo©co^t-o.2c5c 


*•£  O  O  O  O  O  Q  OQ  O  OOOO, 


•  il  *     tall  J' 

P  9  a  She "^     S  8 


AMD  JAN.  1861  OK  TBEES  AND  SHBUBS. 


275 


I 

I 


ga  fin a 3  is  ■©  e 


3P 


bp 


£-3  a«a  -a  -cjt3  -a  -W  «a  -a*a  --a  -3 -a  -a  -a *a  -a*a  a  -a  *a  -cs  *a  -a  4  >e  « <fl  -a  -a  ts*3  t? 


"ddddddddddddddddddddddddddddddBddsdd 

>>-0  -3 13  -a  -S  -C  -3  T3 13  -3  -a  -a  T5  T3  X>  "3  -3  'a  t?  -3  ^  -3  "3  *3  -3*3  X)  tJ  -3  "3  -a  TJ  "C  *C  *0  -3 


ridDd^ DODddDdod^idddddedddddddd^ddddd  d 


3  3 

5-Sd  6  6flrtaeetnMaiaiflBtfflHnri«a5  d 


,'a*a,c,a'a^,a,iw'a'3'i3''a*a,a 


e]j  -a  -a  -a  rt  -*        ^ ' 


;i:,-rr- 


'fl*fddc'od  =  ddddddidd 


lilo 


51   = 


n  i  .3  2  —  ?  ^  s  £  -3  ™  * 


-iff! 


iiij 


"J  fill    L^ 


-  &Bfi&&& 


ifjj 


Ul 


w 


aeS?|5* 


4  J 


1 1  ;.T 

trf=3 


/.'  vi  ^  ^ 


d 


813* 


■rf 

g 


m 


2  ra 


fc 


J 

iff! 

S  a  3  a 

7  O  h  C 


274 


EFFECTS  OF  THE  SEVEBE  FBOST  OF  DEC.  i860 


1 
J 

8 


© 


1 

i 


Si 

"8  8 


lipf  1 1 

nil!  5  J 

§-8 

.-si 

ri        SI* 


■II 


I 
1 


^s'O'd'd'd 


5  H3  *^  t3  *K$    r*H    w 
3  m    * 


-.a 


il^ff 


i 

1 

o 

It  " 

1 

i 

f  - .  -N        «   si  I*. 


S 666666666666  6  6  6  6  6  6  6  6  deodddc'd^oC 

g'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd  flQ^ 

>  '  o 


I 


lie 


&*666666666666666666666666666oooc 
■S^-d  -d  •§  -d  -d  »d  -d  "5  -S  •£  -d  »d  -d  -d  »d  •§  -3  -3  »d  «d  -d  -d  *d  *d  -3  -3  -3  *d  •«  •3  t 


«9c5dc5oc5<Ddc5c5dododdod6oQ6d6666d66oc 
^S'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd'd'O'5 


■•'"•  a -d »d »d »d »d  "^ "^ *^        f*  h v 'O'VO'V  13 'W'& 'VOW* 

5>  S 


i^HJI^M 


AND  JAN.   1861  ON  TREES  AND  8HBUB8. 


277 


i 

! 

s 

N 
D 

o 

I 

I 


t 

II 
M 

P 


1 
1 


I 


©   <D   fl         QWJ? 


4 d odd      d  6  6 


^do dp      6  6  6 

C  T3  "O 'O  T3      'O  "O  "O 


| d  d  d  d      ddd 


iss-S 


od    522 


i 

f  ODf-g  d  d 


42*° 


*l 


flaw  «*A 

Sills    Id? 


! 


p1 

T3  o 

©    & 


l 
J 


Si 

gj 

o 
I 


a    i  -a    •£!  «  b  «  2 


_        *  S  *  a 
sPo£&»«l2553  J 


JZ5     ad^     «aQ5zi 


2  >» 

W 


.s 

•3  £•§£.§•§13 


&©—•  ooooooo  oS 


M0N404 


j|l||-§§l 


8>^ 


il 
sSSS(Sai  *  && 


OQCtj 


»44 


%s4 

ill 


I    I J   II 

*    9.1   -8    ej 


:1: 


g  do  odd  66   •   •   •    • 


s?  1 


ooS      |> 


a  8a  l ,  1 


278 


EFFECTS  OF  THE  SEVERE  FEOST  OF  DEO.   1860 


I 


I 

P 


T5 

a 

j 

3 


I 


I 


g 


ii 

II, 

o 


Sap 


ItfLJ  s  * 

Sig-*  Si      ^  I  -tf  ^   6 

szis     sit** 

sfli"iIJSs 


*  d         g^  P 

m  °        gcoV 


iddc'c 


'ilT'a'S'S'Ct'I 


„        9         a 


|Sa8*s3s*^ 


|. ...... 


« 


j 

I 

9 

f 

H 

a 

1  -Is J 

lllUliii 


! 
i 

ft 

I 

II 

»  d 

U 


| 
1 


*ts  I « -s  ^  -a  -a  -3 1 


-A 


Is 

1  ££ 


*e:   a 

till 

*3 


IS 
it 

U    P- 


1 

r  s 


I 


[■&«3<3^<0'P&9'§V   3   -s-s-S'S'fl   'O    -a 


^JL, 

•a 

| 

SSS 

«^s 

£ <i *~ am  •+ ■* *a  %  13 

t-  *?  «a      *    ru 
a 

o 

> 

,-*— 

Od 

»fl 

7?Z 

"SeW**1 

rTc79,-f  « 

5     ^a 

> 

1 . 

-1  .J    +     ■*    . 

'11  i       i  * 


iii§^IIi*:rj 


H^BMOO 


lfc'5  5 


I 


i 

1 

hi 

£  1 

I    jff! 


-3      =:  -:  6  t 


5  ^ 


^     $6  6-. 


!?  1 1 

i  r 


L  -  d~ 

"  ffl  -  ^ 

if 81 


AND  JAN.   1861  ON  TBEB8  AND  8HBUBS. 


279 


lki«iji 


a 


!2'3 


a-i 


? 


r 

cS 
I 

•a 

*•§ 

§  ^   A 

9   ■ 


! 

g  3  ~  *w  *w  'O  *w  "O  *0  T3  "w  T3 


;&&&&&i 


••O'O'd'd'O'O'd'O'a'O'O  • 


*i 


^»c$  6  6  6  6  6  6  6  6  6  c 


3  3       3 


's  I  'a " '  '1  s 


fc.go.gaQ.gfcadfcdfc 


go  *      o 


>o£30«eooeo>oooiA^«A 


d  6c5dT!  jj^  S  c  d 


^i  00        fH        CI 


asc 


S'SS^^S'"^0000 


280 


EFFECTS  OF  THE  SEVERE  FROST  OF  DEC.  1860 


H 


LI. 


4,a 


I 


s 

0 


~^  =  = 


^liif  HIi.pi  ?{rt"*iai*gliji 


UJS11XIU 


W  "3    J5 


~&  *a  "* 


Eroo 


■d'Srt'a'fl'dw'B'a'O'3'15  e^'C'd  a'P^-o^'a'S'i 


£            rt«                          ia  'g-a^a-tf      '  H«g    . 

__ P*  > 

IIIIfUIIIIJ  ka   li   IP  I 

ifiiitfafllji  ijtJiilJ  ;niP«i 

i     ism  si^«*|aiiriisis 


^ 


<a 


1 


/v,-;?. 


1^     I 

sl  3 


r?° 


«**£ 


AMD  JAN.   1861  ON  TERES  AND  SHBUB8. 


281 


0  , 


L IEI1  HJiftl  k 

w.    -  ""  £  >,d  O-J  »,5S  ty 

SJl^'lgJ. 


ial*-  fill  fflteJ? 


«i|    cd.§ 


S^Sqlg'i^Jil* 


-^"K^-a-a 


!. 


■b 


IjK^J^i  j*|j«**4|4*j 


f 


6666666666666666666666666 


i  6  6  6 
fort* 


4 


>.  d   ddcdddddddddodddddddddddd   dddddddddddddd 

aj*0      *0  *tf  'O  *CJ "O 'tf  T3 *tf  *w  'O  T3  "O  *0 "O  *0  "O  "O  T3 "O  *0  "o  "O *CJ  "O  *T3      'tf  *C  ^  *CJ  T3  "O  "O  "O  *0  T3  "C  "O  *?3  "T3 

i 


.a     I 


s§ 


8    3      3 


Sq.2     o  x|oe,iS|OOiQe>o«»i|0|OQeo.2    •9ne09M«ioN     .2  e*  t- o  d  »o  .2 

ft  1    *  n — i  r  v  i 


"'^.g.g.gwooo^eo.go 


282 


EFFECTS  OF  THE  SEVEBE  FEOST  OF  DEC.  1860 


1 

O 


1 


s 
I 


I 


II 


! 

•S 

bo 

1      I     1'i 

*     I     15 

ills 

s  •  « 

If  41    H 

5  s    •?§       £  a 

si  hi  y 

1     <S  9 

I         I      a 

*%*$ 

a  «    ©  ♦* 
•3  ©49  &  O 

I     i*  is 

l<8<8<8-8£!  Ik 

5        Is  I! 
~z jb* -t  & 

A         111* 

,  ili  a  * 

*  .dig  "Id's 

— I'll 

fill  121° 

•Baa  a  Hft» 


| 
I  5S 


11 


3 

1 

I 
I 


18  f] 


J* 

|S3 = 


■  si 
g.a 


•2    * 


.if 


as 


4^ 


!*!' 


Ill 


■is  .2  c;  S  fl  »  « 


S3      q     .S,a=S5g« 

Waited 


s 


W  5    ....   • 

iio*dcdd6c5  6.2  6d6odo66od 


i o  6 d  6  6  6  6  6  6  6 6  6 6  6 6  6  6  6 
I'O'O'O'O'O'O'd'd'd'cJ'O'd'cJ'd'cJ'O'd'O 


2  id 


i« 


^  6*2  6  6  6  6  6 6  6 666666666 

^^  *&  £3  fO  *^  ^J  'O  ^3  *0  *w  ^J  T3  T3  *C  *0  *^  ^  *0  *C 


t»0000iQ>QtQ»0»QiaOOiQiOtQtQOtQOiaO 


;}r3"233330O333o©3,o-§ia>0O-c 

iriLifliMii'iii 


1 


f  § 


i  i 


AMD  JAN.  1861  OK  TBEES  AMD  8HBUBS. 


283 


I  1 

i  f  |||f||L 


Hod*ade4ad.g.g.g*ad.gS 
*f  £        ad 


S'O'O'O'O'O'O'O 


^'0*o,d'0'0'0'd'0,o*o,o,o 


i 


iH  C9.        1*  rH  rl  0*  fH 


3-8        ^S   •alfi 


! 


B    i 
■3  •si 


1*1 

1*8 

fiSII 


^.  o  o  o  o  o 
^•d  -d  •«  •«  -o 


S3    3 


W8S8WS 


d 
ao 

I 

St" 
§ 

■s 

4 

i 


a 


I 


3 


I 


£ 


3 

1 
f 


di-2     ^.S'S^odi 
ad 


*rig£' 


3  ©  O        C  C  O        C    _ 


5  >,     6  c^      do 
>p     "COS     •O'O 


9  s 

f.g8     SSS     |« 


»2S     S     • 


3.83    3*3    #3 


>eo®      to 


u        lis 

ill  lit  || 

333  6fi*  J 


284 


EFFECTS  OF  THE  SEVERE  FBOST  OF  DEC.   1860 


o 

1 


u 
ji 


i* 


.ti5,55ii3ri;iSi=J£jflij|S5l23 


>»  d  dcsddcj  od  d  do  d  do  odd  odd  &$$.£$ 
,0-0'0^'C0,?3'O'0'Tr'O"r^'c-a,^tJpaTT3'C!,t3^^*3*co^i 
I 


B 
1 


*^s^ 


a  ^  C  1 1  -2  t  -M  m  cq  ocj  CI  lQ  A  O  ^ciiQCennynOain^'t1 


3::::::1::::::.:::::^I:|i 

Kdlwiij  I  iltSIf  Iff 


I 


EC  O 
1 

9 


1 


e2  a 

ills' 

cr$    - 


*E* 


§4 


5 


I3     ' 


!Jri        r-»i 


II 

C  S 

n 

II 


I 


AND  JAN.  1861  ON  TBEES  AND  SHBUBS. 


285 


1  1 


IP'T  I 

fill*  I 

fills  I 

I  iWtfl* 

II  !i.--n? 


II 


I  *PaIP8 


^aE?J* 


=  ~  >£.= 


k 


If!       I 

Its  a     i 


fflil^Bs'-jl-ii^ll-s^ 


I  d 6 jj d  d d iq 6  5  6 

'  "  *3  ™  "^  *C  *0*v  *Q  V  ^  *© 


:|=i 


a  »  J5  ■*  .3  6  dta <*! 


4 


■cj  =2- 


J3  j3<S  d« 


- 

si 
Id 


ll| 

m 


5    ffslPl 


p 


1 

I 

.-oo 

ii 

M 

£  5 

c 

i 


is 

c  s 

ii 

E 


! 


^ 


3- 


is  g 

,111 


J3iJ!l<S(3,S\S 

^     ^  -  u  ' — 


?-5-r-= 


11  = 


a  ss23 

* 

to 

3    ^S33 

*    «       5 

lira  - 

gill 
ft* 

III! 


H  a  i 


£ 


1] 

r.       - 


fcfcE 


286 


EFFECTS  OF  THE  SEVERE  FROST  OF  DEO.   1860 


I 


I 
& 


ft; 


II 
II 

58 
Ill 

MflS 


Hit     rfdddo 


|0 

a  jf  c  o  o  o  e> 


P 


hoc5 


.1 


g  i  *s|| 
I  illlJ 


1  illli 

i  03^ 


H   £ 

if 


i 


si- 


V5  "^  ^  ^  s  s 


**&«£    (SliS 


II 


*  Ert  t  ,  Sps  . 


?  as  t  q        -  o 


Id"1 


#  ^ 


'I* 


i         Ml 


§  8 


:  -t'^'j" 


S: 


I    I.    J      J 

a  llli  i  fffi  ~ 

lillliUlll  *y 

ill 


m 


iaJlJlli" 


ranni 


;a 


a^'SJ 


»! 


AjM/bbfAUIIS 


AND  JAN.   1861  ON  TREES  AND  SHBUBS. 


287 


*%% 

elf 

a  £-£ 
§  25 


Is 


fchJQ 


a 

i 

f 


is 

t   o  o 


5-l|!lj 


IS1*!* 


IB 

00  **■* 


II    I 
ii1 4| 


? 


3w^ 


:g    8    S 


*  3 

•  I 

£  I 

Hi 

ft 

it 
— t 

•91 

-II 


-p. 


n 

>  i 
i 


i 


3  .  Q 

rt  6  6  6  c  d  4  6  lJ 


2o  o  o  ©  o  < 
. . -3 -S  T3  TJ  «■*  - 


i^ssi 


to 


I  -Si 


h  »o  *d  »o  »d  *c  "d   •  s 


286 


EFFECTS  OF  THE  SEVERE  FEOST  OF  DEC.   1860 


1 


I 

I 


t= 


& 


B 
si 

I 

Ap4 


d  d  c  d  q 


Is 

a3" 


a 

.-)■;;_. 

0 


3<*  9 


l  1  ill 

V      ,S  =  9  S  ■ 


5l 

;.  — 


If 


PHP 


5  l-llf 


.  litis ll h 

5      ce  efl*?s Is 


§ 


t*o^fc    (So 


op 


3£aecoo*otfdoaad     j  d 
'rvr  -d  *o  *=*  *u  ■« 13  *o  -d  »o  fe  *d  -n  ri  »  " 

hi  ^S> 


i 

I 


5  -3  -d  -a  ■a  -e  -a  -s  ^J  "3  -a  *tf  »sf  13  *cr  -s  -o 


!  3  si- 


*£J-g  do'^* 


-1 


m 

'Jg  o  4"-r"aS  pf  ■  « ■£  3 
5^ 


II feHillfj  ajama 


IfifSp 


AND  JAN.   1861  OK  TBSE8  AMD  8HEUB8. 


289 


!     I, 


i    i- 1 


3S 


IP 
"It* 


*444*44**$444*$&4**4444444 


\i 


fid   •   •    •  6  6  d  d  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6 

1 


Jbdddddddddddddoddddd  6  6  6  6  6  6 
%  -§•§•§•§»§  »3  •§  -3  -3  -3  »3  •©  «S  -co  '5  -o  »o  •«  *o»o  -co  -o  ■« 

o  


5©lt-«t-»lH0«"*^|00©«©«M©iO00^J00»©»*«»* 


lO  00  COM 


£  »  03  <*  » "^^Tco  ci  eS*oo  ••  ••  «o  <*  low  52  2T  *-  qo  *»  « *-  «  ^r 


"''  fa3  '|  'I'll    , 

iwii  ^illlil  iitlHil  W*  l« 

laliS?1ifliIP"PS- 111  SIMM's 


£».S 


*<2 


l 

i"8 


ii«il 


!       3-S 


a         «.! 


Ill 
litis 

Still 


$4444 


p4444 
I 


"»55» 


W 


£&', 


w 


a        J 

$  trl 


HUHS.— JUI.Y  1862. 


290 


EFFECTS  OF  THE  SEVERE  FEOST  OF  DEC.   1860 


I 


o 

i 


Is, 
f 


I 
S3 


ti 


S 


ll 

H 


sfll 

as  ►»& 


Wti 


►*0Q 


l^ri 


Coo      oooooo 


tjeo      eoeoeo.g 

1  I 


■  !§ 


■8      . 

1       1 


«*5 


a3- 
2«S 


II 


bS"  £.2 


3  .    2 


r 


i    1 


I         I 


is 


3    =    |«5    3    J    3    | 


ww 


jOddd^doodpdodiQQoioiQoodoooodc 


tJB  fi  *o  ts  rs  *d  •«  tj  13  'O  fi  -d  *d  -d  *d  -d  -d  -d  »d  *a  t3  -d  -o  -d  -d  'd  »o  -o  *o  d •> 


00  00 

l-t  r« 
oohoo  e  p»**c)*wc»»fi»o«oo 

+5rtr(H        -*J-*5  rHi-H         r-« 


r-<       -iS  t— I        *o  t-i  rl  -JS  +5  +5       rtH 
©*  CO  «*  C* 


POO  P00C0PO00»O0000">*»C<ie00»0000p»O"*r 


coe«  2 


AND  JAN.  1861  ON  TBEBS  AND  8HBUB& 


291 


f 

2     1 
I     s     L 


*X44riXfiiaaS444 


3  3Ma 


-j  o  o  o  o  g>o  !:  x_, 


44 


Z06666666666 


"SSSSSSSS""6 


r 


rt~c<i-<**oo'*:£e<«e*i 


sas" 


lg "J 

«l!l!P 
nMmiit 


a 


o 


II* 


111 

*S3 


fleB 


i 


il 


If  ill 

2  „  9  >>S>r 


£44 


>s§iB3f;3     f  se 


:! 


4 


.2-9  <>  ©  J3 


I 

v5 


I 


I 

I 
I 

1 


*CO  *CJ  'O'O 


i 
1 

a 

Old  plants 

Old  trees 
Various 

6 6  6 6  6   1   1   1 

1 

r 

8 

Various 
do. 

Various 

'O'O'O'S'O    *    " 

I 


444 


\U*4 


-*     "».S 


! 


I  SSd 


292 


EFFECTS  OF  THE  SEVEEE  FEOST  OF  DEC.   1660 


§ 


o 


*M       l> 


I 


3     r$       O 

i  m 

a  $  J 

1  PI 

w   m   a 


141 


I   64* 


1: 


.       -   -3  -   ~ 


s 


is  sal 


IIU 


£   J 


^i 


^ 


1     ^   ,,   1    .J  3 

^  owl-;  d  6  g"i3     ^^fri£[*T.5  6^.2  6  cd_g"t;^|J|  ci{jdo 


* 
£ 


! 

h 

3g- 


^g|i3 


S1« 


1 
I 


S3 


S.Qddddad      f  ^  6  6  a  o  o  0  d  d  66  d  6  2  rt  «  1  d  ^  d  d  d 


£f *=  <5  t  -s  -a  ■«  -5     -a-tf^S'o'd'e'tf'dTj'Sfl'S'g'o^^  ^-xt  t?  ^>  ^3  -s  -3  • 


S^J 


^^ 


noaeioi     e«HiM.2QJh  + 


S*3*3|,g,{ 


«3c  * w »r*e  «< 


C  5  *  * 


'letc-irf^^DJittaci^npii 


IllfJlli 

In  ill" 


AND  JAN.   1861   ON  TREES  AND  SHRUBS. 


293 


- 

i 


I 


II 


I 


12 

sis 

CiS  &  j  S 


sSprrSarSi 


|ll^^S*j1^ 


H     1 


3  £  o  o  rt'-s  e  s  *  *s  d  *-  o  5  Jj 


-f-iSS.^S 


M*SS^I8*^ 


Si 


l"^-"1 


■3S" 


-    ill 


IP-2! 


III  ^- 3 ^ 

II.  O  C  *  .£■  h 


■u 


,  ,      If   .    .JE. 

-Spill 


a 


*i  III! 


>^»5 


0*S 


'5^ 


4^ 


llll; 


291 


EFFECTS  OF  THE  SEVERE  FBOST  OF  DEO.  1860 


1 


I 


1 

n 

,33 

■rfi 


i 


•I 


4, 


"3  © 


I 


i  2  5  « 


iiiiaftiil  I 


m* 


3  Q      ~ 


oso'doddo  do  o 
H'd'O'O'O'O'd'O'd'w 

1 


•I 

II 

is 
*n 

00 

js  a 
"SI 


J » 

*l *  I 

* 

-•3333*3  ig 
1 

a 

•  ••••  -^  •  i 

Jjf  Hill.  I 


OS 


I! 


$£ 


~  ©  P 

.?  -P  "£    « 

o  3  ©  js  o 

JP5  5«t5 


s  •§ 

1  ? 

!  I 

I  I 

S   "8  2 

■|§  ° 

P   4)  j)  00 

■SB*  S 

.  .,2  >v8  » 

WWW  «£ 


.Joooooooo^o 


as  ©  oooooooo 


2000000000 
'Q'Q'O'D'Otl'C'C'C 


/AH.  1861  ON  TERES  AND  8HBUBH. 


295 


|  1 

1   1 


h 

1-5 
Ills 


i 

-■ 
| 

I 


SI 

II 


§ i  *s 


J33 


«rt£.^  d  o  4  d  d  d  d  d  odi  d  d  d  ddddddddd 


i  d  d  d  d  d  d  d  d  d  dd  do+d  d  d  ood^doodood 
0 


^d  ode  do d  d  do d66d6£ddd£ dd d  dd d  d 


!A«i4C»o  coe-oa-fitint; 


^  O  <=>  -•  ■*■  ■-;  i  c  -^  i 


■  W  «  «  *  to  C*  WCHO  O  M  C»  00  (M  t»  »  «  il  Ci  «  a  *■<  *  BT  rt  B?  P5 


gJlli    K|i    |    ill-  |  i  II 

114  iiti^«^^fl§ 


Eh  icni4S-<^ 


d^ 


ad|aS 


fc 


53  : 


11 


'is 

ill 


296 


EFFECTS  OF  THE  SEVERE  FEOST  OF  DEC.   1860 


Is 


>  > 


StJ'O^'O'O'O'C'CJ'O'C'O'O'C 


1.. 


|2J  -2  ■  ■ 
#1 


t: 


:«»  :s  : 


©I  ^©i  W  O  CO  CO  CO  CO         ^^  ^i© 


HH^MMNN 


jlai-j-ni-ii^ 

ft  Q  b  b"5  &w  HW53faBftS  8 


1 


If 


*< 


t 


! 

2 

»1 


laSs 


•    a 


o  d  o  o  d  d  d 
-"eg"©  •§•§•§ 


'O'O'O'O'd'd'd 


d  d  d  d  d  d 

•^  *0  "O  **J  'O  *tf 


a 

ss«|s 

3 

I 

> 

•  cie« 

•'fllli 
sirrl  .11 


•3        £ 


rtiO  6  6  6  6 


.  1 


r-li-ll-Hlj'0»C 


»-i~        3 


as" 


•g^ 


AND  JAN.  1861   ON  TREES  AND  SHBT7B& 


297 


•OHO 


.!  d  o'  o  d  6  d  od  o' 
*'0'Ot3'S'5,3*o'3*5 


§•§•§  ts  -S  *§•§•§  -o  •§ 


p«d  d  opddp'dd 

fl'O  "O"  "O  *w  "O  *w  ^3  "O  ^3 


0OCOO&.2  6  dooeoooeo 


-8  .  .  J  .  J 

sir**1 


k 


l|i 
III 


51^  lil  i 

3if|iln> 


d   '6666 
•d    ••^'dTS'O 


o   :d  «5  d  d 
•o     tj-o-o-o 


-id   '6666 

SgtJ     •'O'OTJ'O 


O 


3    5-c333| 


.1  lil 


h 

"Si 

s  * 

•2  fe 

It 

Si 

•J  | 

I* 
•§^ 

f§ 


IS? 

111! 


WOD 


*fl 


§■8 


£* 


"fl  ■HI 


I4 

o 


I4 


SS 


t 

li- 
fe i 

•S'Sf'S'S 


3d  : 


S 


298 


EFFECTS  OF  THE  SEVERE  FEOST  OF  DEC.   1860 


I 


2 


i 


i 

Q 


l-H 

I© 


i 


t 

a 


3 

I 


fswse 

III  , 

<2    oqM    oq 


3a 

(§£■5 
I 


as 


i! 

Mi 

OQ   GO   CO 
S   2   3 


£     ° 


g. . 


rv'O'O'd'tf'tf'fl'B'O 


d  d  d  d  o 


<*444  ' 


£  lit 

1  ?ff 

I  III 


etoOO    ' 


!<*& 


8S|1 


""!  :l 


i 

Ijlla 


.s 


I 


55P     fc     £>     5q£s5     MP 


aJfcodwaQ^fc'riJaQrifcJwoQ^lfc 


Si 


58fc> 


-■* 


^oddcdddoddddodcde 


H 

g  ©  ©  ©  ©  op  o  o  o  o  oepop_pe  :  • 


©  »©  ^«  t*  t~  •<*  «D  **  *»  »  ■*  »««©»Ol»*'*l*fl0 


<N<*<NOO«DO*OOeOtON»Of-<^^«OeOC(»C|lO 


AND  JAN.    1861   ON  T&BES  AND   SHRUBS. 


299 


II- 

! 


a 


I 


1    1° 

ii! 

£S* 


353  ©  d  ©  p 
»  A  -d  -d  -d  -d 


1    - 

> 


J 


8 


JS 


^^4^4-i-i 


3? 


i6666666 
I'd -d-d -d-d -d-d 


Mddo'oddd 
12  "^  *d  *d  "d  *d  *d  "d 


III!  is 

111*1  §*i 


p  3 


"►^d  do  dp  dp  d  d  odd  dp  d 
^d  »d -d -d -d -d -d -d -d -d  «d  «d  »d  »d -d 


i       i 


...J.. 


■s§J|i  «*«|$i&aS 


.J. 


lUIPsilniipg 

S-§"2S«d.S®^oi>  2 


•d  £-d    .    .  J 


5 ooop P 
c  *d  *d  'd'd  *d 


©  "d'd  •d'd'? 


S  6  6^6  6  6 
g'd'd-d'd'd 

> 


94  <M  r-t  »  00  C* 


^  OS  7  8 

iff* 


1  3  9  ® 


298 


EFFECTS  OF  THE  SEVERE  FBOST  OF  DEO.   1860 


1 
i" 


I© 

•■H 

I 


I 


I 
s 


i 


*°3 

i2 


is 

ii 
9 


11 

ir 


I. a  I. a    Sejif 
aBoofifi 


m   55 


£      ° 


j'd^'d'Oid'O'C 


as  do  066666 

pt'tJ'O'O'O'O'O'O'O 


3         3 


1  ill 

g    .g  a© 
3Q     SoW 


& 


*£■§£  : 


\tJ  tSt3 


TJ 


i  i 

»  ©   .  ©. 

II 


«         § 

oq  a   •<!   • 

■33(3.83 


I 


5P    fc    p    gfcp     Mp 


oQ^ariwao^izi^MHizi^Hari!, 


J 


IJ 


t>  00  pc  00  o  ©  °  ,2,2,2 ,2  °£, 

i 


9  . 


SS6©*©6oo*©o©o  6  6  6  6  6 


OiO-*SN*©^-*»^<OW«SlON 


<N^«e400«DO^iooeo»C«>oi^^^(0 


...|. 


«lHljfl»-fl 


3£« 


AND  JAK.  1881  OH 


ACT)  8HR0B8. 


SOI 


Alt 


I,. 


1 


3 

J5 

Is 


3 


a  d  o  o  d  o  d  c-  o  6  d  d  tf  6  d  d  e"  d  o"  d  d  d  d  d  6  d  d  d  d  d  d 
J3  ^  -d  "3  ^  -C  -S-P  «*B  WT3  *B^  ^ ^  'Sit  *C^  "C  ,C«d  "B  T'C  ■£  "3  *d 


1    E 


3 

1 


I       Pi      _      L 

£   <£££    o&   <>      ^    5  Kop 


gd  d  d  odd  odd  d*£  £  d  d^  d  %.  d  djtf  ^^£e  d  d  d  d 

S*d  ^-3  ■0*5 -5^  T3  ^fl  £  £^^  E  TSXfW  v  v  ^  vo  w  *e  -3*3  ■« 


jd'O^'O^^flflfl^fl^^^^fl^flTS^flflfl^^^^^^^^ 


2|  .    *g|    g|    J 


*«     £■*«£     Wj5     >  *»£  p  *£     *» 


1 

I 


1 

— 


1 1 


Vla 


r   II 

-!1 


P 


els&M-S  ,3sEa 


&!** 


odd  Ff  £  t; 

naase^^ 


i1 

i«lt 

1     i§ 


!Sli|- 


in* 

I 


300 


EFFECTS  OF  THE  SEVEBE  FBOST  OF  DEC.   1860 


Ji*!J 


t 


*  O  O  O  O        £3 

•g-d-o-d-d     £ 

S.  I 


a  -=g 

a*H<8       wa4B«j 


f!  .  I 


1 

3 


Dd    .     .«fl»SHHfl    ,<Bq    •®d     >A  fl     •    •    •    • 


H 

QQ 


*& 


5^^5*5.2.95  o'i  o  ©5555  op  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  < 


""' 5  ■2,555555  c?  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  < 
2^  ^•0'0,o'd,0'd'dn3T3'o,0'0'0'0,o'd,d,0'0,d'0,c»on3'd'o,d'd,o,o,0'0,d,d'd'0*0'i 
5 


¥ 


got**        rx  0Q  C*  00  00  »  09  04  *  **  C*  O 


Me»wweooo««  3  ©  d*»»oo  ©to^eoe* 


^H^NN^KOl 


Jg£fi5iS£££££gi 


AND  JAN.  1861  OK  TBEES  AND  8HBUB8. 


301 


*   ! 


Si 


el 

II  d  6 

7. 


H 


LL 


If 

.H 

m 


I! 


It 

Hi 

ill? 


11        1 


i! 

II  *s%%  II  &&    &  I  if 

Hi    <Phou,3    aft*    <*>       <    cr  EJcr 


i5    g^^^^^^w^^^fe  *^^Jfc^£,,ofl:^^p3^,tf -aTS-* ■B-c 


-5^^^  J  °'^£'^  d  ^,2  °*^  ^4i^-=M<ci  d  i  d  ! 


| 

**  .E  .2  .S  .2  .S  A  .£  -  ~  c ■  c  -  .S  J£  J2  ^505  c'd  a  o*  6  6  6  6d  6  6 

I 


T^T?  "T™  **  " 


;3    3 


2    •£    t   3C 


rf^ 


illtllij 


-I! 


jUijtf 


I 


i   II 

i   If 

■gal1 
23 


a     "c 


302 


EFFECTS  OF  THE  SEVERE  FROST  OF  DEC.    1860 


1 


o 

I 


!- 
Ij 

V 
it 


.£ 

^ 


i 


1 


il 


1 


O  P  o 


I 


it  ? 

Il    1 


1 


! 

3 


I 

bo  . 
c.2 


§1 


SflfiS 


s.l 

1  I 


OQfc 


5S»4«^|Sri^atf|^rilgai^|ll|"«^^'i4>5 


il 


1 11  f  ^|li'44|f  J  J444  i^l  §4 J44444 


fill  §*  i  lii.i  il  §1  j,    i 

339 !*S  »  |S3"S     8 J     «  *S*       § 
„  I  S    9  3 

«©    »         ©i    §    9  § 

8   •  «      litsS  ^^  g-1     1  §  il 

5£^«   "Ca  «  §  >*&  fi^  «  2  Was  -  §      -SSasT     S23S 

23  !i!li*si11liiililiiilplp5| 

si  lil^i  il»e££|||5!f||g||8  1 


« 


■ate 


a 

I 


If 
IS 


5* 


3  si 


©  0<N©© 


AND  JAN.   1861   ON  TBEES  AND  SHRUBS. 


203 


3    <XM&gfr&x£t*tt^* 


■In 


HrcfU5af5Mi5 


rp||**IP*|I*p|g 


a 

E- 


B     i   II   if  lj 


IT'IT! 


7. 


in  B  H  q  « 


£11 

i5  iisii  ijjiii  i 

■ML**3  S^dal^l 


3&A&&&&&&&&&&& 


r  d  d  c  c  d  ££  6  4  s*^^  d^  c  Q  Jl£$l£  &  o  d  d 


Ed  d  d  d  a*  o'c  do  d  dd  dddddid 


d  c  d  d  d 

v  —  —  -r  -r 


III 


ieBi5  do  «  *  «  «  tt  ,2  dd  d  *  £  cd»«»|a" 


i 

5  J 

S3 


in  mmii 


304 


EFFECTS  OF  THE  SEVERE  FBOST  OF  DEC.   1860 


I       I 


■8 

p 

s 

•-3 


J 


I 


is'i  g 


rag 


I 


f 


b 


"2 

fl 


s 


.9 


1 


*I 


^ 


S3 


<O«O-*C9  00C9 


1  lP*afj 
Mliilil 


1 

i 

§ 


f 


I 

i 


.i 


HM  fa  -ifi. 
*5p  I*  *** 


e 

•E 


gjg^^i 


"3  >» 


fcl      *      &     °      £  * 


odd'3  §  dd«'2j* 


3§3 


0QOd 


9 

o 

.     .     .     .04 

© 

00 

o 

:"  :§S  : 

00 

:  :23°°    : 

CO 

/-*• 

11 

jgfi 


I  'tf'&t  '  '  - 

liJl?!!  •§• 


§3&|ihil 


if  mm****  i 


AFD  JAN.  1861  OK  TREES  AND  8HBUBS. 


305 


IS  I*. 

«  si 


>s4   14 


H*  J  i 
Sags 


H         6  6  6  6  66  6  £    | rf 


•§•§•14^41444^; 


44444 


M4 

i 


m 


i 

.s 
a3  44444444444'g 


"■a* 


_  j> £ 

&^  fO  "O  *o  *o  *o  *tf  *o  2 


Si* 


^&* 


.  fLg  •«  •«  «o  "6  «s  •s  «e  »5  -6  «5  •s  »S 


^■^•l-g^'-S^ 


t- 

• 

*  1. 

S        2 

«* 

8 
s? 

20 
15 
15 
Old  plmnts 
do. 

• 

6.3 


.2  ►  fe 


.1 


44444444444 1 

3 


I 


6  6  6  6  6 6  6 6  6 6 6 


8 
1 


if 

-si 
*1 

PI 

Iff 

i! 


ad444 


In 


Ji«L 

l3! 


as"8 


s^g 


&      i 
■J 

5 


1*«8.— JULY  1862. 


806 


EFFECTS  OF  THE  SEVERE  FROST  OF  DSC.  I860 


i 


I 


1 


8-8 


5 
8    5 

•S 


&  -3 


IP 

sis 


lffi}-#  * 


3        E«£XS&Pa833p        EhPSPSSS 


"^fcad^odad^ad     '"^'^'^ad 


g4^|i|ig|gi|g|gs1 


jsss ^ss^ssssssssssgs 


£rip4  p4  r4       G4r4       M09MH  He 


fcfc£££ 


I^Ji^ill^^i 


I  llillli 


00      WoQ 


K    11 


i  1i 


1  thfi^ 


i^f** 


<§S§w<i 


31 


£ri«j*-§l^ 


r 


•*       00A(O<«^O)' 


EFFECTS  OF  THE  SEVEEE  FROST  OF  DEC.  I860. 


I 
I 

i 


j 


n 


?  s 

a   « 

*  a 

Si 


asaflfis 


*B _,  ..  . 


©  c  d  d 

BvVv 


<  £fc  6  d  d  d 
GO 


■BH5IU 


$4|$4*&l^f&f*d  -illlll  *«*  :I 


6  d  d  d  c? 

"Q  "D  *0  "w  ^J 


ft  ft£  P 


fgS^^SSi^SSSS  :S3    ^"S^SS   2222  :gS£a 


>ce(6e<enos^a}MMgif       i  »oih   ->o     «*«'< 


•  S 19S 


"& 


a  *3  -IIS  - 

#11 


J 


■j 

mm  IMmml    w 


i 


1 

u 

It 


"3  =>i 


IS 


1: 


AND  JAN.  1861  ON  TBEB8  AND  BHBUB8. 


309 


I 


I 


f 

n 


%*w} 


l     ..lit 

I  ill 

t  Eli 

I ||i 

f|5 


8  j 


||"BS**-S*S||,3.| 


'I 


-iis  lit 


1 

& 

1 


I 

I 

I 

£ 

I 
.3 


i 


i 


I 


1 

si 


1    - 
S 

-4 


-I 


*•£ 


s 

SQ 


z444444«444'b444I'c-I'I44 


1 


?^^^^5'^  o'iiiiiid  d  d  o'o'ip 


f^^W^^S".^.^^ 


§  -3  «S  -3  -3  «e  •«  "d  *d  •«  •«  *o  "0  •«  •«  -o  «e  •«  •«  -o  *d 


>o  § 


u& 


drfj£$| 


310 


EFFECTS  OF  THE  SEVEBE  FROST  0*  DEC.  1860 


N 


*4 


3 

Kg 

i* 

is 

afc- 


p4444444444l$l 


*4 


i 

5 


*444444%%4444  44%%$44%% 


Li 


444444444.1  ^^^1^ 


!. 


444444444444  444444444 


^"S'd'd'St 


9      2  *>    S 

il^5||444l4^4^  -§44444444 


is. 


i Ii 

-  if1?  MI 


ilaifJU 


8 

Q 

i 


i 

•a 
1 

j| 
£-a 

GQ 

I* 


i 


S 


i 


i 
i 


Is* 


8  J'S'S 


8    •e^'d  g'g'd'd'dQ'Sx 


*J§J  I      I 
i££^'§-g4-§4'g4<£ 


5*-38f444»»2 


-eg 


I  151 i  if #11 


AND  JAN.   1861  ON  TONES  AND  SHBUBa 


311 


r 


Z&&&&& 


4444 


§44444 


'QfS^S'VS^S  Q 


t        i  * 
I-       1  | 


i 


Jig 

8-8 

*** 

II 

OQ  ft 

|! 

f 

PL, 


i 


I 


9  -g 
Is  t 


..gs  £  o  © 


i 


9i 


1=3      1 


14  4JJ!l&!JJ4J444.tf4l' 


I 


.      I     1  J         1  1  I 

Irt    t     1  f 

sa   j,    ,   |       iff 

•  •  •  •  ■  • « §  •  '  *  •  '• 

1  i«  WH  'illsllJililrfi-jl 

5     d  3   .  •§     Sod's     §  d  ►»  P  9     *     «  aj  5     *"    5-5 


i 

! 

•SI 


i* 


lu 


i 

2 


% 


312 


EFFECTS  OF  THE  SEVERE  FB06T  OF  DEO.  1860 


1 

1 

! 


i 

i 


t 


I 

I 

S 


£ 


fff&i 

d  a  *  H  E 


■d  ^£ 


la  ^ 

gd  odd  d  d  B  ►!*  d  odd  odd  d  jfc  ■?  d 


444444444444$^^-^ 


Ju'd'd'd  ■d'd'd'd 


ifc 


3' 

i 


a  3 


l^f 


IK 


||  |J{{S]I  Infill 


-ft 

I  £  fl 

£|| 

III 


t; 

5 


11 

*•  5 

cflw 

dJ     DQ 

KG  V 

I* 


II 


la 

Pug* 

■si 


g 


I 

pq 


55 


£& 


£=»     fc 


10TI  Op  88EUJ       g 


d  ds 


'um£  051  cty  eg  'sno^A 


£13 utile  * 


c'dd 

5 


AND  JAN.   1861  ON  TEEES  AND  SHEUB8. 


313 


\i 


>  o  o  s 


H44 


a*     E 

fe  *  9 


1 

■ 

1 

H 


g 
5 


■Si 


w 


71 


1  i 

li 

9?  1M 
v  o 

Si 

I* 


t  -    s 

3    4 

i 


| 


£  =  • 


I  *  $    1  1-1  1      It,  1 


m 


gii 


oc  i  o  jt  d  S?j£  ei  6  6  o  ;  c  c  o  d  5  d  6  o  ^  s  d  d  rf  i  a  d 


do"  ~  d  <j  co-e  ^o'ddcJdod  d  d  cioo  ddcJdd  c'dd 


1 


='  ='  c 

T3T3'Cl  J 


S  CO  «       O  t^  -a  O  «  rt  iO  K5  ?  ;a00040  04lQ«4<4i0  6SN^OO 


pN  —  —   —     _ 


9      J 


■=1  ff:  eO«  qS 

IRAN     #ei«o^=^cjQj3oegosos«w«ff;'nTiP?w«  hm  bo  « <S  »  oj*3 


■b 


IK 


ll 


illllJJilafll! 

iflfiil^iMitHl^91 


"  "111  '£ 

:rfq  Ei- 
is!  S3*- 


"So 


5  «  3" 


if. 

ill 


IS  s 


-I 

.11 

n 

III 
IJI 


'Kg* 


314 


EFFECTS  OF  THE  SEVERE  FBOST  OF  DEC.   1860 


I 
& 

(3 


9 


II 


IN 

-2  "  ® 
•S-S.S 


is 


i 

3 


iii  i,riiii^i!iiis 

1      la    ^s^ihlslii 


S3, 


«^*^^^«s*«^»s|^  :3** 


I  a 

^ririede'ecidodoooooooooooooooooa 
«  "g 

1 

I  | 

* 111 

" ^ — rriis 

•2   5  £g        I   iS'flR 

m 

5^« 

"9.0.2 

Slill^iiillllll  •  •?  •  -ills  •ia>P-af 

iiM*li     111  [Itfliliil'Bliiis 
|Httil#M|  m  hCll  illl  1?  Ill  1 1 


I 


I 

GO 


i 


I 
I 


OS 

i 

J 


I 


i 

a> 


I  3§  _ 

£  IS 


2#- 


3  ssss80!: 


AOT>  JAN.  1861  ON  TBBES  AND  8HBUB8. 


315 


til 


i  o  d  6 


5_0    rj, 


-S3 


I23a 


ml 


| 

& 

i 

f 

S 

*8 


ll 


I 

i 
f 


% 


'tJd-d^T3-dfl^3'd'd'd,d'd^,d'd,d'd^,d^TH3'dB'dpd;'d-dpd 


sdddddddddddddddddtfridq'dddd 
S -g. «ia  ti -o T3 -is -a -d d «d -d «q *d «d  d -o -d «d ^ to ^ -e  d ^i 


3  *d  *o  «d  «d  ■«  «  "C  "c  -d  -o  d 


1,11 

to  Si  d  o  *p  ,£  d  ci  .5  p  « 

>  >  $ 


3 

u  .£  d?«iao 
-Ej-d-,.,      P 


I  3       I 


■858*3* 


9<B  6  6d6  t 


j  1  ■*- 

illlii 

J>  '0  C  2  „  » 

1*5  « 


Cj    I* 


B 

flJif 

- .  Jfl 


a 

^Ifllll 


gaai 


d  d  ddd 


316 


EFFECTS  OF  THE  8EVEBE  FBOST  OF  DEC.   1860 


I 


<5 


1 % 
IK 

|s||E 
I  llll* 


QQ'd'd'O'd  ^jT 


JtHCQQOiHOi 


1  HJ§ 

»*  fill 

iilKUi 


*'4 


3     8SS88 

^  HrtHHH 


^1 

3ti 


&■■ 


Hi 


l 
ii 


*%a6%K%£ri 


i 


afr- 

MM 


m 


^sasssss 


<*  »  CO  00  *  «o  *  ©J 


Its 


loQ^fc. 


"Sdodooodc 


-1. 


iooo         g  8« 


AND  JAN.  1861  ON  TBEE8  AND  SHBTTB8. 


317 


-  u 


*©  *cJ  tj'd^ 


•R  <Q  «o  »o  »cj  nd 

1 


I 


I* 

III 

00  OQ 


•      ^3*Ott3*0^      *©  ^3 


J? 


1B 

! 

u 


6  6666     66 
*0  73  "O  *w  "O     *o  *o 


I 

■♦»  S  *o  *d  *o  •©  *o 

r 


44 


6  6  6  6  6     6  6 


tj'O'O'O'O      iS'O 


•I 


all*  5 

1  till 


c  d  d  d  d  o  d  c  d  d  o  d  o  d  o  o  d  d  o  d 


44444444444444444444 


T  af  f^  f^  f^  f^  «^  «^  «^  «Q  ^J  «Q  «Q  «Q  »0  «Q  «Q  «Q  «Q  «Q  «Q  "O 


g^ 


£•  wSW* 


in 


318 


EFFECTS  OF  TBE  8EVEEE  FEOST  OF  DEC.   1860 


! 


n 

g>3 


ft. 


M  In  ilrif Iff 


•d,d,6»0,d,d^O"d'd'w'0'd'd'd'0'0,<3^'w''3''3 


3  6  d  d  d  d  d  d  o  d  o  d  d  d  d  o'  o  o  d  d  o  o 


S::: 


3  S3 


lll-Sf  111  «1  s  ill* J«l 


£ 


2 


% 


2«  f 
-3 


Is 


r 


l  « 

i  i 


I* 

Ph 


s 


0  «^o 


®  3  d  c 


WCJ'O  "w 


S 


<m     ooocoet 


'•    ii 


a  EU 


AND  JAN.  1861  OK  TREES  AND  SHRUBS. 


319 


1 


&&&&£i&&£&& 


«  44444444**4** 


4444444444444 


■gSdo'dddrfdododoo 


9       9         3    9 


9       9         9    9 


^  *W  "O  *W  *©  ^ 


!444^ 


|dd  o  d 


*«4 


§8 


9 


I 

1 


I 


.ill 
mi* 


la. 


•?i 


rf^ 6  6  6  6  6 
w  ts  »o  »o  »o  »o -o 


^  *u  *o  *o  *o  *o  TS 


1*8 


,3 


g  •«  ts  »o  ts  -o  -o 

! 

is 

3 


d 

m  d  d  d  d  d  o 
cj  t3  tS  *cJ  "O  TS  'tf 


w  w  «  «  c*  «  e« 


i 


t>  ©  d  d  d  6 


*.2.2 odd 

p?  73 13  TJ  t*  "** 


#44444 


333SSS 


iox9>oioie>o 


•  •?   .1 


Illl 


5  * 


I; 


a 


«1 


& 


Si's 

5     fc^ 


3 

"8 


* 


*s 


320 


ARE  THE  LONG-WOOLLED  SHEEP  OF  TWEEDSIDE  PURE  LEICESTERS  ! 

By  John  Whaon,  Edingtou  Mains,  Berwickshire. 

• 

Happening  a  short  time  ago  to  meet  with  an  acquaintance  who  is 
a  breeder  of  Leicester  sheep,  our  conversation  turned  upon  the  dis- 
cussions which  had  taken  place  last  year,  first  at  Kelso  and  after- 
wards in  Edinburgh,  upon  the  proposal  which  had  been  made  to 
have  in  future  two  distinct  classes  of  Leicester  sheep  at  the  Shows 
of  the  Highland  Society.  This  naturally  enough  led  to  the  ques- 
tion which  I  have  placed  At  the  top  or  this  communication.  As 
the  gentleman  referred  to  seemed  much  interested  by  some  facts 
which  I  then  adduced  in  support  of  the  affirmative  of  this  question, 
and  expressed  the  opinion  that  they  would  be  equally  interesting  to 
many  others,  I  am  induced  to  give  them  publicity  in  the  Journal  of 
the  Highland  Society. 

All  who  take  an  interest  in  this  question  are  aware  that  the  pro- 
posal referred  to  above  was  made  with  the  view  of  obviating  the 
very  great  dissatisfaction  which  has  again  and  again  been  produced 
by  the  way  in  which  the  premiums  for  Leicester  sheep  have  been 
awarded  at  the  Shows  of  the  Highland  and  Agricultural  Society  of 
Scotland.  The  Directors  of  that  Society,  with  the  laudable  motive 
of  avoiding  partiality,  or  even  the  appearance  of  it,  have  usually 
endeavoured  to  procure  judges  wholly  unconnected  with  the  dis- 
trict in  which  their  Show  is  held,  and  have  frequently  obtained  a 
portion  of  them  from  the  midland  counties  of  England  When  the 
latter  class  of  judges  have  been  a  majority,  as  at  the  last  Show  at 
Berwick,  they  have  with  perfect  consistency  awarded  the  prizes  in 
every  instance  either  to  sheep  from  the  south,  or,  failing  these,  to 
such  as  approached  the  nearest  to  the  English  type.  And  so  it  has 
happened  that  the  Border  sheep,  although  constituting  the  vast 
majority  in  point  of  numbers,  have  been  entirely  ignored,  and  the 
prizes  have  been  given  to  animals  which,  in  the  opinion  of  nearly 
every  spectator,  were  utterly  inferior  to  all  the  better  specimens  of 
those  which  had  been  passed  over.  In  such  cases  the  third  judge, 
being  usually  a  north  country  breeder,  has  been  placed  in  the  dis- 
agreeable position  of  having  to  dissent  from  his  colleagues  at  every 
decision,  and  had  better  not  have  been  there  at  all.  At  Perth  last 
year  the  case  was  reversed ;  as  two  of  the  judges  were  Scotch  and 
one  Irish.  The  latter,  having  been  used  to  sheep  of  the  English 
type,  could  only  look  on  and  see  his  colleagues  award  the  prizes 
quite  contrary  to  his  judgment.  I  do  not  see  how  the  Directors 
could  have  come  to  any  other  decision  than  that  which  they  adopted 
— viz.  to  deal  with  all  Leicester  sheep  as  constituting  one  breed.  At 
the  same  time  I  am  fully  persuaded  that  their  premiums  will  never 
be  awarded  in  a  way  that  will  secure  the  confidence  of  the  mem- 
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bers  of  the  Society,  unless  the  decisions  are  made  by  men  who  at 
least  recognise  the  genuineness  of  the  Border  sheep,  and  their  eli- 
gibility to  carry  pnzes  when  of  sufficient  merit.     Now,  it  is  well 
known  that  this  is  not  the  case  with  breeders  from  the  midland 
counties  of  England,  who,  for  the  most  part,  have  no  scruple  in 
expressing  the  opinion  that  our  Border  sheep  are  not  Leicesters  at 
all.    And  our  south  country  neighbours,  while  refusing  to  call  our 
sheep  Leicesters,  have  provided  another  name  for  them.    In  most 
of  the  reports  of  the  recent  Show  at  Leeds,  notice  was  taken  of  an 
experiment  then  in  progress  on  the  farm  where  the  steam-ploughs 
were  tried,  for  the  purpose  of  testing  the  comparative  merits  of  a 
number  of  different  breeds  of  sheep,  amongst  which  was  enumer- 
ated the  Barmshire  breed.   Again,  in  the  prize  report  on  the  farm- 
ing of  Yorkshire,  in  the  22d  volume  of  the  *  Journal  of  the  Royal 
Agricultural  Society  of  England/  p.  122,  the  author  speaks  more 
than  once  of  the  Barnshire  breed  of  sheep.    Now,  I  daresay,  many 

Grsons,  in  reading  these  reports,  must  have  been  puzzled  as  to  the 
jality  of  this  Barm  or  Barn  shire,  and  may  have  felt  some  curio- 
sity to  know  what  kind  of  sheep  was  referred  to.  The  explanation 
is  just  this :  A  fair  for  the  sale  of  draft-ewes  has  for  a  very  long 
time  been  held  annually,  in  the  month  of  September,  near  Wooler, 
in  Northumberland,  which,  from  the  day  in  the  calendar  on  which 
it  takes  place,  is  known  as  St  Ninian's,  or,  in  northern  dialect,  St 
fiingan's  fair.  The  site  of  this  fair  lying  in  the  part  of  Northum- 
berland which  in  the  olden  time  was  called  Bamboroughshire,  the 
graziers  and  dealers  from  Yorkshire,  by  whom  these  ewes  used  to 
be  bought,  got  into  the  way  of  calling  their  purchases  "  Bambor- 
oughshire sheep/'  which  for  handiness  was  shortened  into  Bamp- 
skire,  and  has  now,  as  we  have  seen,  got  varied  into  Barmshire 
and  Barnshire.  The  fair  just  referred  to  has  now  greatly  declined 
from  its  former  importance,  in  consequence  of  the  annual  drafts  of 
ewes  from  the  innumerable  flocks  of  Northumberland,  Alerse,  and 
Teviotdale  being  bought  up  at  home,  or  at  local  markets,  by  dealers 
who  convey  them  by  rail  to  the  great  markets  annually  held  at  York, 
Harwood,  &a  Forty  years  ago  the  sheep  bred  in  the  districts  just 
referred  to  were  all  but  exclusively  Leicesters,  and  it  was  to  these 
that  the  name  Bampshire  was  first  applied.  About  that  date,  how- 
ever, many  of  our  farmers  began  to  try  a  cross  betwixt  Cheviot 
eves  and  Leicester  rams,  and  these  two  breeds  were  found  to  blend 
to  readily,  not  only  in  a  first  cross,  but  also  with  a  continued  use  of 
4e  pure  Leicester  ram  and  the  cross-bred  ewes  for  successive  de- 
scents, and  to  produce  so  useful  an  animal,  at  once  hardy,  prolific, 
tf  good  size,  with  great  aptitude  to  fatten,  and  excellent  quality 
both  of  wool  and  mutton,  that  this  mixed  breed  rapidly  superseded 
tbe  pure  Leicester,  except  in  the  case  of  ram-breeding  flocks.  I 
may  here  notice  that  in  the  Border  districts  a  pure  Leicester  is 
^variably  called  a  bred  sheep  par  excellence.    Sheep  of  the  first 
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And  second  cross  betwixt  Leicester  and  Cheviot  are  in  like  manner 
called  ha\f-bred,  or  two-parts  bred,  as  the  case  may  be  ;  but  when 
they  are  the  produce  of  a  pure  Leicester  ram  and  ewe  of  the  mixed 
breed  of  three  or  four  or  more  descents,  I  suspect  that,  when  taken 
south,  the  old  name  of  Bampshire  is  often  applied  indiscriminately 
to  them  as  well  as  the  pure  Leicestera  The  latter,  as  I  have  said, 
are  now  found  only  in  the  hands  of  regular  rain  breeders ;  but  that 
their  flocks  are  still  comparatively  numerous,  may  be  inferred  from 
the  fact  that,  at  the  ram  fair  now  annually  held  at  Eelso  in  the 
month  of  September,  from  1600  to  2000  shearling  Leicester  rams 
are  presented  for  sale,  and  are  most  of  them  bred  in  the  surround- 
ing district. 

And  now  again  for  the  question,  Are  these  rams  really  pure 
Leicesters  ?  They  certainly  differ  much  in  appearance  from  the 
type  of  sheep  now  found  in  the  midland  counties  of  England. 
They  are  stronger  in  the  bone,  larger  in  frame,  have  white  faces 
and  legs,  and  are  altogether  of  a  more  robust  form  than  their  % 
modern  English  kindred.  Are  these  diversities,  then,  due  to  cross* 
ing,  or  are  they  entirely  owing  to  selection,  and  the  influence  of 
climate  ?  Now,  without  claiming  absolute  purity  for  every  flock,  I 
do  believe  that  those  of  the  best  breeders  on  the  Borders  can  estab- 
lish as  direct  and  pure  a  descent  from  Bakewell's  flock  as  any  now  to 
be  found  elsewhere.  Let  us  inquire  when,  and  by  whom,  the  Leices- 
ter breed  was  first  introduced  to  the  Borders.  It  is  well  known  that 
this  was  largely  due  to  the  Messrs  Culley  who,  in  1767,  migrated  from 
the  county  Durham  to  Tweedside,  and  brought  with  them  excel- 
lent breeds  of  live  stock,  and  in  particular  a  flock  of  sheep  of  the 
pure  Leicester,  or  Dishley  breed,  as  they  were  then  called.  Mr 
George  Culley  was  the  personal  friend  of  Bakewell,  and  the  author 
of  a  treatise  on  live  stock,  in  which  his  description  of  the  Dishley 
breed  of  sheep  quite  corroborates  the  opinion  which  it  is  my  present 
object  to  substantiate.  Another  person  who  took  a  leading  part 
in  introducing  the  new  breed  was  the  late  Mr  Robert  Thomson  of 
Lilburn,  and  afterwards  of  Chillingham  Barns  in  Northumberland, 
who  in  his  youth  resided  for  some  time  with  Bakewell  as  his  pupil, 
and  whose  flock,  long  known  as  one  of  the  best  on  the  Borders, 
was  bred  directly  from  Bakewell's.  I  cannot  of  course  speak  of  the 
flocks  of  the  breeders  now  named  from  personal  observation,  as  they 
had  all  either  died  or  retired  fromjtmainess  by  the  time  I  began ;  but  I 
inherited  from  my  father  a  Aock  of  Leicesters  which  had  been  bred 
chiefly  from  their  flocks,  and  I  have  thus  been  familiar  from  my 
earliest  years  with  the  style  of  sheep  which  they  introduced. 
About  thirty-five  years  ago,  and  for  many  subsequent  years,  there 
existed  a  small  flock  of  Leicesters,  the  property  of  Mr  Luke  Scott, 
formerly  tenant  of  Easington  Grange,  near  Belford,  which  I  knew 
well,  and  which,  in  several  respects,  may  be  said  to  have  been 
unique.    Mr  Scott,  although  a  steady  and  upright  man,  had  not 
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Prospered  in  business.     From  ever  I  knew  bim  be  had  no  farm  of 
is  own,  and  his  little  flock,  numbering  some  twenty  ewes  aud 
their  produce,  to  which  he  clung  with  fond  affection  and  an  almost 
desperate  tenacity,  was  boarded  out,  sometimes  in  one  place  and 
sometimes  in  another,  often  exposed  to  great  straits,  and  never  en- 
joying anything  like  fair  treatment.     He  has  often  told  me  that 
the  foundation  of  this  flock  was  laid  by  the  purchase  of  a  few  shear- 
ling ewes  from  a  Mr  Yellowly,  then  in  good  repute  as  a  breeder 
of  pure  Leicesters.    As  long  as  Mr  Robert  Thomson  continued  a 
breeder,  Mr  Scott  had  used  only  rams,  or  their  progeny,  of  his 
own  breeding;  and  for  the  20  or  25  years  which  elapsed  betwixt 
Mr  Robert  Thomson's   retirement  from  business  and  the  final 
breaking  up  of  Mr  Scott's  little  flock,  the  latter  was  maintained 
entirely  by  the  use  of  his  own  rams.     So  jealously  did  this  exclusive 
old  man  watch  over  the  purity  of  his  idolised  little  flock,  that  I  re- 
collect of  his  telling  me  now  a  favourite  ewe  had  made  her  escape 
from  the  enclosure  in  which  she  was  confined,  and  had  got  access 
to  a  ram  of  a  neighbouring  flock.     Most  persons  would  have 
thought  it  enough  in  such  circumstances  to  have  sold  or  destroyed 
the  progeny  of  this  mesalliance ;  but  so  irremediably  did  the  old 
man  consider  his  ewe  to  have  been  contaminated,  that,  favourite  as 
she  was,  he  caused  her  instantly  to  be  slaughtered.    Mr  Scott  let 
out  on  hire  as  many  of  his  rams  as  he  could,  but  never  sold  either 
male  or  female  except  to  be  slaughtered.    And  what,  then,  were 
the  characteristics  of  this  interesting  little  flock,  separated  from 
Bakewell's  by  but  one  intermediate  link  ?    Their  faces  and  legs 
were  invariably  white — as  much  so  as  any  Cheviot's.    Their  wool 
formed  a  close-set,  compact  fleece,  inclining  to  coarseness  in  the 
breech,  and  often  scanty,  or  altogether  awanting,  on  the  belly. 
The  rams  carried  their  heads  well  up,  being  strong  and  full  in  the 
neck-vein,  and  remarkably  wide  in  the  chest.     They  were  particu- 
larly clean  in  the  legs,  and  seldom  suffered  from  foot-lameness. 
They  were  very  vigorous  and  active,  and  in  token  of  this  were 
pugnacious  to  a  fault,  being  more  troublesome  in  this  respect  than 
Ae  rams  of  any  breed  of  sheep  I  have  ever  had  to  do  with.    Owing 
to  their  own  purity  of  breeding,  they  possessed  in  a  remarkable 
degree  the  capacity  of  imparting  their  own  characteristics  to  every 
flock  into  which  they  were  introduced.     Mr  Scott  never  had  many 
of  our  ram  breeders  as  direct  customers,  as  they  objected  to  the 
comparative  want  of  size  of  his  sheep ;  bnt  I  have  the  best  means 
of  faxowing  that  most  of  them  freely  availed  themselves  of  his 
blood  by  hiring  rams  from  those  who  did  deal  with  him  directly. 
8o  much  was  this  the  case,  that  there  is  probably  no  Leicester  flock 
on  the  Borders  of  any  considerable  reputation  that  has  not  this 
Mood  largely  in  it     The  eomparative  want  of  size  to  which  I  have 
just  referred,  always  appeared,  to  me  to  be  less  an  inherent  quality 
than  the  inevitable  consequence  of  long-continued  hardships.      I 
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have  thus  shown  that  we  got  the  genuine  Bakewell  blood  to  begin 
with,  and  that,  in  one  instance  at  least,  it  was  preserved  amongst 
us  until  a  very  recent  date  in  a  degree  of  purity  not  equalled  any- 
where else,  unless,  perhaps,  in  Mr  Valentine's  flock.  Let  me  not, 
however,  be  misunderstood  as  if  I  wished  to  convey  the  impression 
that  the  breeders  whom  I  have  named  were  the  only  persons  on 
Tweedside  who  were  direct  introducers  of  Bakewell's  blood.  There 
were  many  others  whom  I  cannot  enumerate.  I  may  mention, 
however,  as  being  Berwickshire  breeders,  the  late  William  Robert- 
son, Esq.,  of  Ladykirk,  and  his  tenant  and  intimate  friend  the  late 
James  Thomson,  Bogend,  who  both,  down  to  a  yet  recent  date,  went 
annually  to  Leicestershire  and  hired  rams  from  the  best  flocks  there. 
Mr  Robertson's  flock  of  about  eight  hundred  ewes  was  dispersed  in 
consequence  of  his  death  about  1830,  and  is  still  represented  in  the 
district.  Mr  Thomson's  remains  intact  in  the  hands  of  his  grandson 
at  Mungo's  Walls,  and  is  still  used  as  a  ram-breeding  flock. 

Much  as  the  Leicester  sheep  of  the  South  and  of  the  Borders  now 
differ  from  each  other,  I  believe  that  both  can  equally  claim  and  prove 
direct  descent  from  Bakewell' s  flock.  Diversity  of  climate  and  of 
general  treatment,  and  diversity  of  taste  in  the  breeders,  have  for 
a  prolonged  period  been  at  work  to  produce  the  change;  and  these 
are  influences  potent  enough  to  account  for  all  the  change  which 
has  actually  taken  place,  although  both  started  with  like  materials. 
Bakewell,  we  know,  had  just  the  common  long-woolled  sheep  of  his 
day  to  work  upon ;  and  he,  by  skill  and  perseverance,  so  changed 
them  as  to  originate  what  has  ever  since  been  recognised  as  a  dis- 
tinct breed.  The  materials  which  proved  so  plastic  in  his  skilful 
hands  are  still  as  susceptible  of  modification  as  ever  they  were.  As 
a  matterof  fact,  not  our  sheep  only, but  all  our  domesticated  animals 
are  constantly  varying.  It  is  not  only  the  flocks  of  widely  remote 
districts  that  exhibit  this  variation  ;  it  can  be  seen  any  day,  and 
everywhere,  by  comparing  together  any  given  number  of  flocks  in 
the  same  neighbourhood,  each  of  which  will  be  found  to  have  well- 
marked  family  features,  by  which  it  can  be  readily  discriminated 
from  the  others. 

The  point  of  real  practical  importance  is,  that  everywhere  the 
Leicester  breed  retains  the  qualities  which  from  the  first  made  it  so 
valuable.  It  is  true  that  it  is  not  now  put  to  the  same  use  as  formerly. 
It  no  longer  yields  directly  our  staple  supplies  of  butcher-meat ; 
but  crosses  betwixt  it  and  the  Downs  in  the  south,  and  betwixt  it 
and  the  Cheviots  and  Blackfaces  in  the  north,  now  constitute  the 
main  supplies  to  all  our  markets. 
January  1862. 

Before  publishing  the  foregoing  statements,  it  occurred  to  me^ 
that  it  would  be  well  to  submit  them  to  two  gentlemen  who  E^ 
Jc/iew  were  well  qualified  to  judge  of  their  accuracy — viz.  Johi^ 


OF  TWEEDSIDfi  PURE   LEICESTER*?  325 

Gray,  Esq.,  of  Dilston,  and  Thomas  Scott,  Esq.,  late  of  Beal.  It 
is  with  peculiar  gratification  that  I  append  the  following  excerpts 
from  the  letters  with  which  they  favoured  me  on  returning  my 
manuscript    Mr  Gray  says : — 

"  I  hare  been  favoured  by  reading  your  paper  on  the  genuineness  of  the 
Border  Leicester,  and,  as  I  am  going  from  home  in  the  morning,  I  give  you, 
at  a  late  hour,  a  hasty  line,  to  say  how  entirely  my  opinion  concurs  with 
your  own  as  to  the  still  existing  purity  of  the  rairirbreeding  flocks  in  the 
Border  counties.    ...    I  quite  agree  with  all  you  say  of  George  Culley 
and  Robert  Thomson,  first  at  Lilburn  (when  the  first  sale  by  auction  in  the 
North  of  a  pure-bred  Bake  well  flock  took  place)  and  next  at  Chillingham 
Barns,  where  he  had  annual  lettings,  at  which  I  took  rams,  and  learned  my 
first  lessons  in  the  symmetry  and  quality  of  the  pure  Leicester.    I  well  re- 
member also  his  sale  of  all  his  flock  there  in  May  1814,  when  I  was,  though 
young,  one  of  the  judges,  and  presided  at  the  dinner  in  a  barn  full  and  over- 
flowing.    I  regularly  attended  the  public  lettings  at  Mr  Culley's  too,  and 
hired  rams  very  often.    Those  two  flocks  were  certainly  pure  Leicesters,  if 
Bakewell's  were  pure, — and  we  can  go  no  farther  back.  But  then  there  were 
two  families  in  Bakewell's  flock,  distinguished  as  blue-caps  and  red-legs, 
which  came  out  at  times  in  their  descendants.    You  must  have  seen  and 
known  a  kind  of  Leicester  with  blue  faces,  generally  bare  on  the  scalp,  and 
red  when  lambed,  and  when  mature,  easily  broken  by  flies,  on  which  ac- 
count they  were  not  favourites  with  the  shepherds.  They  were  good  feeders, 
bat  light  of  wooL    The  red  or  brown  legs  were  a  hardier  tribe,  and  good  in 
carcass  also.    I  remember  one  of  the  best  rams  I  ever  had  being  of  that 
kind— hired  at  sixty  guineas  from  Mr  Thomson  (descended  from  Bakewell's). 
That  class  of  sheep  was  then  used  and  approved  by  Messrs  Jobson  of  Turvilaws, 
Vardy  of  Fenton,  Smith  of  Norham,  Smith  of  Hayfarm,  &c,  &c,  and  conti- 
nued in  those  families  until  within  the  last  twenty  years.  So  longas  a  sheep- 
flock  was  kept  at  Millfield  Hill  no  alloy  or  impure  cross  was  ever  admitted ; 
bat  yet  the  character  of  the  sheep  was  rather  altered  to  suit  the  taste  of 
those  who  hired  my  rams.    The  original  breed  was  from  Thomson's  and 
Culley's,  my  father  having  bought  gimmers  from  Thomson  at  an  early  time. 
By  way  of  a  change,  I  hired  sheep  from  Burgess,  and  then  I  had  three  for 
two  years  from  Lord  Al thorp,  got  by  Buckley's  best  ram,  called  Big  B., 
which  his  Lordship  had  for  two  seasons.    Those  sheep  were  perfect  as  to 
>hape  and  quality,  but  on  a  low  leg,  with  a  round  full  carcass,  fulfilling 
Bakewell's  toast,  '  small  in  size  and  great  in  value.'    If  1  had  fed  all  my 
sheep  to  the  end  for  the  fat  market  none  could  have  paid  better  than  those 
to  early  maturity  and  the  amount  of  mutton  produced  per  acre,  although 
not  in  large  frames  ;   but  in  that  neighbourhood  all  the  ewes  are  sold  for 
breeding  another  year  in  Yorkshire,  and  the  buyers  liked  them  to  stand  on 
^higher  leg,  and  make  a  bigger,  if  not  better,  show  in  the  pens  at  York  and 
Wakefield  ;  and  so  also  with  dinmonts  sold  in  the  autumn  to  be  fed  in  the 
South.    Chiefly  on  this  account,  and  partly  because  many  farmers  reckon 
more  by  the  price  they  get  per  head  than  by  the  aggregate  amount  of 
button  and  wool  in  sheep  of  smaller  size,  I  was  induced  to  follow  the  public 
tate  and  to  cultivate  a  larger-sized  sheep,  but  without  sacrificing  purity  of 
Wood.    This  taste  prevailed,  I  think,  pretty  generally  on  the  Borders,  and 
hto  wrought,  together  with  the  effects  of  climate,  in  changing  considerably 
the  look  and  character  of  the  Leicester  sheep  in  those  parts  from  that  of 
«te  original  Leicester  of  that  county  and  Warwickshire,  &c.    I  have  seen 
niost  marked  changes  produced  by  local  circumstances  on  Leicester  sheep, 
j  once  bought  some  shearling  rams  in  this  county  for  a  friend  in  Ireland, 
j  saw  the  sheep  in  Queen's  County  three  years  after,  and  could  hardly  believe 
tbem  to  be  the  same,  so  coarse  were  they  in  wool,  and  so  changed  in  char- 
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acter.  .  .  .  You  are  quite  right  as  to  the  origin  of  the  name  Barm,  or 
Barnshire  sheep.  I  remember  old  Green,  a  large  buyer  from  Yorkshire  in 
the  beginning  of  this  century,  who  always  used  that  term  in  speaking  of 
the  draft  ewes  he  bought  in  Bamboroughshire  and  Glendale.  Your  account 
of  old  Luke  Scott's  little  flock  is  very  curious  and  strictly  true.  I  knew  him 
at  Easington,  and  used  to  meet  him  at  the  shows  at  Chillingham  Barns. 
The  last  of  his  diminished  flock  was  at  a  poor  place  by  the  road  south  of 
Wooler,  called  Plea  Place,  where  his  son  once  asked  me  to  stop  and  look  at 
a  sheep  which  he  thought  combined  in  perfection  what  I  had  described  at 
some  meeting  as  the  true  qualities  of  a  pure  Leicester.  .  .  .  The  flocks 
at  Ladykirk  and  Bogend  were  purely  Leicester  to  the  end,  if  Leicestershire 
rams  hired  at  good  prices  were  pure.  I  had  the  privilege  of  being  well 
acquainted  with  both  Mr  Robertson  and  Mr  Thomson,  who  for  many  years 
used  to  have  their  horses  rested  with  me  in  passing  Millfield  Hill,  so  that  I 
might  have  a  view  of  the  rams.  But  even  in  these  there  was  as  great  a 
difference  between  those  from  Stone,  Stubbins,  Burgess,  and  Buckley,  as 
now  exists  between  those  of  Nottinghamshire  and  Northumberland." 

Mr  Scott  says : — 

u  Your  remarks  are  in  perfect  accordance  with  my  recollection  of  the 
conversations  which  I  have  heard  upon  the  subject  by  ray  seniors.  There 
is  nothing  I  could  add  of  my  knowledge  to  the  very  full  history  you  have 
given  of  the  breed  in  this  district.1' 
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By  Thomas  Anderson,  M.D.,  F.R.S.E.,  Chemist  to  the  Society. 

I.   NOTE  ON  SOME  REMARKABLE  CARGOES  OP  PERUVIAN  GUANO. 

It  is  generally  understood  that  Peruvian  guano  is  a  manure  of 
great  uniformity  in  composition,  and  there  is  no  doubt  that  in  this 
respect  it  surpasses  every  other  variety  of  guano,  as  well  as  most 
manufactured  manures.  Still  it  is  liable  to  considerable  variations 
in  quality,  more  especially  in  relation  to  the  proportion  of  ammonia 
it  contains,  which  oscillates  in  different  samples  of  the  perfectly 
genuine  and  sound  article  between  15  and  18,  and  sometimes  rises 
as  high  as  19  per  cent  Although  such  differences  have  a  most 
material  influence  upon  the  value  of  the  manure,  they  are  not  re- 
cognised in  the  price,  and  hence  but  little  attention  has  been  paid 
to  them  by  the  farmer.  It  would  appear  that  the  composition  of 
the  guano  is  greatly  dependent  on  the  part  of  the  deposit  from 
which  it  is  obtained;  ana  I  have  observed  that  in  particular  seasons 
the  quality  of  the  imports  has  been  below  the  average,  and  in 
others  above  it,  and  tnis  no  doubt  was  because  different  parts  of 
the  beds  were  worked  at  these  times. 
,  During  the  last  year  or  two  a  considerable  quantity  of  guano 
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has  been  imported  of  a  dull  greyish-brown  colour,  very  different 
from  that  yellowish  tint  which  is  generally  recognised  as  charac- 
teristic of  the  produce  of  the  Chincha  Island,  and  this  has  led 
to  suspicions  of  adulteration  on  the  part  of  purchasers  which, 
however,  have  not  generally  any  foundation,  as  these  samples  are 
quite  up  to  the  average.  Several  cases,  however,  have  recently 
occurred  in  which  cargoes  of  a  very  unusual  composition  have  been 
imported. 

The  first  of  these  to  which  I  shall  advert  was  that  of  a  very 
ltrge  cargo  of  what  appeared  excellent  guano,  and  of  which  a  con- 
siderable portion  had  been  sold  from  the  ship's  side,  when  circum- 
stances were  observed  which  excited  the  suspicion  of  the  merchant, 
and  a  sample  was  sent  me  for  analysis.     In  contained — 


Water,    .... 

Organic  matter  and  ammoniacal  salts, 

Phosphates, 

Alkaline  salts, 

Sand,      .... 


11.29 
41.53 
20.57 
15.86 
10.75 

100.00 


Ammonia,  .......  12.58 

Phosphoric  acid  in  the  alkaline  salts  equal  to  5.54  phosphate  of 
lime,   ........  2.56 

The  large  amount  of  sand  and  of  alkaline  salts  here  indicated  an 
inferiority  to  the  extent  of  nearly  25  per  cent.  The  sand  in  this 
case  was  of  a  very  peculiar  kind,  consisting  of  large  grains  mixed 
with  small  rounded  pebbles  about  the  size  of  a  pea,  and  rarely 
reaching  that  of  a  bean,  and  was  obviously  not  an  adulteration.  As 
•oon  as  these  facts  were  observed,  analyses  were  made  of  different 
parts  of  the  cargo  with  the  result  of  showing  that  there  was  con- 
siderable variety  in  it.    Several  of  these  analyses  I  subjoin — 


No.l. 
Water,       .            .            .            .11.92 
Organic  matter  and  ammoniacal  salts,  50.83 
Phosphates,           .            .            .23.50 
Alkaline  salts,       .                        .          9.53 
Sand,         ....          4.22 

No.  2. 
12.42 
47.51 
18.86 
13.98 

7.23 

No.  a 

13.42 
41.16 
21.62 
10.37 
13.43 

No.  4. 
11.98 
87.77 
19.87 
12.31 
18.07 

100.00 

Ammonia,             .          ...            .        15.81 
Phosphoric  acid  in  the  alkaline  salts,       0.94 
Equal  to  phosphate  of  lime,           .          6.37 

100.00 

14.46 
4.34 
9.40 

100.00 

12.67 
2.77 
6.01 

100.00 

10.88 

2.48 
5.37 

The  occurrence  of  so  large  a  quantity  of  sand  in  a  genuine 
Peruvian  guano  (for  there  was  no  doubt  about  its  being  in  the 
state  in  which  it  left  the  island),  led  to  some  inquiry  as  to  its  cause, 
tod  it  turned  out  that  the  vessel,  being  a  new  and  very  fine  one, 
the  captain  was  unwilling  tp  run  the  risk  of  waiting  till  his  turn 
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for  loading  came,  and  shipped  his  guano  from  a  part  of  the  island 
which  had  not  been  previously  worked.  Several  other  ships  loaded 
at  the  same  time  from  the  same  spot,  but  whether  their  cargoes 
passed  unchallenged  into  the  hands  of  the  farmer  I  do  not  know. 
I  have  analysed  one  similar  sample,  said  to  be  from  another 
cargo,  but  the  history  of  which  I  have  been  unable  to  trace.  It 
contained — 


Water, 

10.63 

Organic  matter  and  ammoniacal  salts,    . 

43.63 

Phosphates,         .            . 

23.70 

Alkaline  salts,      ..... 

13.24 

Sand,       ...... 

8.60 

100.00 

Ammonia,  .  .  .  .14.03 

Phosphoric  acid  in  the  alkaline  salts,    equal  to  5.39 
phosphate  of  lime,        .  .  .  .  2.49 

About  a  year  after  the  importation  of  this  cargo  another  appeared, 
containing  lumps  of  a  very  unusual  appearance.  They  were  not 
the  soft  whitish  masses  found  in  all  good  Peruvian,  but  were  hard 
saline  substances,  which  required  a  sharp  blow  of  the  hammer  to 
break  them,  and  then  showed  a  dark-grey  appearance,  and  crys- 
talline fracture.  Several  analyses  of  samples,  in  which  the  lumps 
and  powdery  part  of  the  guano  had  been  ground  up  together,  were 
made,  and  showed  considerable  differences.  They  gave  the  follow- 
ing results : — 


Water, 

Organic  matter  and  ammoniac* 

Phosphates, 

Carbonate  of  lime, 

Alkaline  salts, 

Sand, 

il  salts, 
salts, 

No.  1. 
12.90 
46.25 
19.45 

14.25 
7.15 

No.  2. 
12.55 
42.25 
19.20 

15.45 
10.55 

No.  3. 
16.01 
34.04 
15.55 
1.78 
18.87 
13.75 

Ammonia, 

Phosphoric  acid  in  the  alkaline 

Equal  phosphate  of  lime, 

100.00 

14.91 
1.66 
3.59 

100.00 

14.14 
1.00 
2.16 

100.00 

11.05 
0.70 
2.21 

The  lumps  which  occurred  in  this  guano  were  many  of  them  of 
large  size,  weighing,  in  some  instances,  several  pounds,  and  they 
haa  a  saline  taste.     Their  analyses  gave — 


No.  1.  No.  2.  No.  3. 


Water,              .... 

6.55 

5.83 

2.54 

Organic  matter  and  ammoniacal  salts, 

35.05 

31.51 

23.57 

Phosphates,     .... 

9.25 

7.90 

3.58 

Sulphate  of  lime, 

5.56 

... 

••• 

Alkaline  salts, 

32.49 

83.43 

43.24 

Sand,               .... 

11.10 

21.33 

27.07 

100.00  100.00  100.00 


9.00 

8.12 

5.39 

0.88 

0.83 

tract 

0.81 

1.79 

••• 
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Ammonia,     ■  , 

Phosphoric  acid  in  the  alkaline  salts, 

Equal  to  phosphate  of  lime,    . 

The  alkaline  salts  in  all  these  cases  consisted  chiefly  of  common 
salt,  the  exact  amount  of  which  was  only  determined  in  No.  2, 
and  was  found  to  be  26.89  per  cent.  It  is  obvious  that  this  guano 
must  have  been  taken  from  the  lower  parts  of  the  bed,  where  it  had, 
daring  its  deposition,  been  exposed  to  the  spray  of  the  sea,  and  this 
evaporating  must  have  produced  a  quantity  of  salt  by  which  the  par- 
ticles of  the  guano  and  sand  had  been  agglutinated  into  lumps,  or, 
more  correctly,  into  a  continuous  mass,  which  had  been  broken  up 
and  mixed  with  the  superincumbent  guano.  The  proof  of  this  is 
afforded  by  the  analysis  of  the  powder  separate  from  the  lumps, 
which  gave : — 


Water,    .... 

Organic  matter  and  ammoniacal  salts, 

Phosphates, 

Alkaline  salts,     . 

Sand,        .... 


14.95 

49.47 

21.17 

9.61 

4.80 


100.00 


Ammonia,  ......        17.37 

Phosphoric  acid  in  the  alkaline  salts,  equal  to  6.26 

phosphate  of  lime,    .....  2.89 

Wilts  which  are  equal  to  those  given  by  the  best  Peruvian. 

Samples  from  another  cargo  similar  to  this,  in  the  presence  of 
lumps  containing  a  large  quantity  of  alkaline  salts,  but  without 
una,  have  also  been  recently  examined  in  the  laboratory.  Three 
different  samples  of  the  lumps  gave : 


Water,             .            . 

Organic  matter  and  ammoniacal 

Phosphates,     . 

Carbonate  of  lime, 

Alkaline  salte, 

Sand,   .      .      . 

salts, 
alts, 

No.  1. 
14.02 
49.04 
16.79 

19.2*9 
0.86 

100.00 

16.24 
1.59 
3.44 

No.l. 

11.09 

38.47 

9.71 

39.94 
0.79 

No.  3. 
8.69 

82.06 
8.80 
2.40 

47.95 

0.60 

Ammonia, 

Phosphoric  acid  in  the  alkaline  c 

Equal  to  phosphate  of  lime,    . 

100.00 

13.32 
2.69 
5.82 

100.00 

10.15 
0.75 
1.63 

la  these  lumps  the  alkaline  salts  consisted  chiefly  of  common 
felt,  but  with  a  considerable  admixture  of  alkaline  sulphates.  No 
information  could  be  obtained  regarding  the  proportion  which  the 
lumps  bore  to  the  powder,  but  it  was  considerable. 

Another  cargo,  recently  imported,  shows  a  different  kind  of  in- 
feriority ;  containing  a  large  and  variable  amount  of  sand. 

buns.— JULY  1 862.  \  * 
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! 

No.  l.     . 

No..  2.      . 

No.  9, 

Water, 

12.99 

10.17 

5.55 

Organic  matter  and  ammoniacal  salts 

42.51 

31.66 

20.74 

Phosphates,     . 

. 

21.02 

18.06 

13.19 

Sulphate  of  lime, 

•           . 

3.84 

3.28 

6.72 

Alkaline  salts, 

•                       * 

6.63 

11.47 

14.55 

Sand,.  . 

•            • 

13.01 

25.36 

39.25 

100.00 

100.00 

100.00 

Ammonia, 

•            •            • 

14.14 

9.01 

5.32 

Phosphoric  acid  in 

the  alkaline  salts, 

1.01 

0.79 

0.76 

Equal  to  phosphate  of  lime,   . 

2.18 

1.71 

1.64 

<  The  occurrence  of  these  peculiarities  in  Peruvian  guano  is  a 
subject* which  ought  to  excite  some  attention.  All  of  them  have 
been  observed  within  little  more  than  two  years,  and  before  that 
time  irregularities  of  composition  were  entirely  confined  to  a  com- 
paratively trifling  variation  in  the  proportion  of  ammonia,  sand 
and  other  foreign  matters  being  quite  unknown.  It  is  probable 
that  the  explanation  of  all  this  is  to  be  found  in  a  more  careful 
clearing  of  the  surface  of  the  rock  of  which  the  guano  islands  is 
composed,  by  which  means  sand,  and  the  salt  produced  by  the  eva- 
poration of  the  spray,  have  been  brought  home.  And  this  neces- 
sarily excites  our  suspicion,  that  the  supplies  of  guano  are  approach- 
ing their  end,  or  at  least  that  the  prospect  of  their  exhaustion  has 
led  to  a  more  thorough  clearance  of  the  surface.  Whether  this 
be  the  case  or  not,  there  is  no  doubt  that  cargoes  inferior  to  the 
average  are  now  being  occasionally  imported.  Few  of  these  reach  _, 
the  farmer  in  the  state  in  which  they  are  brought  home,  for  the  ^ 

importers  are  most  unwilling  to  admit  the  possibility  of  varia 

tions,  which  would  render  necessary  the  sale  at  various  prices^ 
determined  by  analysis,  and  they  prefer  to  mix  the  inferior  guanos^ 

with  those  which  exceed  the  average,  and  thus  to  secure  uni 

formity.  I  know  that  this  was  practised  in  relation  to  one  ofer 
the  cargoes,  whose  analysis  I  have  given  above.  In  other  cases.-  <a 
however,  though  not  without  great  difficulty,  a  reduction  in  pric 
was  obtained. 

A  case  has  recently  come  under  my  notice  in  which  what  I  believe 
to  be  an  inferior  Peruvian  guano  was  sold,  not  under  that  names 
but  simply  as  a  "  manure/'  It  had  all  the  characters  of  Peruvian 
guano,  and  when  analysed  gave — 


Water,. 

Organic  matter  and  ammoniacal  salts, 


Alkaline  salts,  . 
Sand,    . 


19.14 
39.39 
18.64 
6.08 
16.75 


i  ■  100.00 

Ammonia,        .  13.05 

Had  it  been  sold  as  Peruvian  guano,  and  at  the  full  price, 


,  * 
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should*  tnibesitatingly  have  described  this  as  an  adulterated  sample  ; 

but  no  such  imputation  can  be  thrown  on  the  seller  in  this  case,  as 

tile  price  asked  was  very  moderate,  and  rather  under  the  real 

value  of  the  article. 

The  facta  now  detailed  will  naturally,  induce  the  farmer  to  pay 

more  attention  to  the  quality  of  his  reruvian  guano;   and  if  my 

suspicion  that  the  occurrence  of  these  inferior  cargoes  indicates 

the  approaching  exhaustion  of  the  supplies,  we  may  expect  them 

to  become  more  numerous  in   future   years.      In  making  this 

observation  it  is  only  fair. to  say,  that  there  appears  no  reason 

tp  anticipate  the  immediate  exhaustion  of  the  guano  islands ;  but 

we  most  not  shut  our  eyes  to  the  statement  so  often  made,  that  a 

serious  inroad  has  been  made  into  the  supplies,  and  that  we  must 

anticipate  the  cessation  of  the  importation  at  some  period  which 

may  not  be  very  remote.   It  is  much  better  to  be  prepared  for  that 

time  than  to  have  it  come  upon  us  unexpectedly. 

II.  ON  THE  COMPOSITION   "  ULMATE   OF  AMMONIA." 

A  manure  has  recently  been  brought  into  commerce  under  this 
name,  which  merits  the  attention  of  the  farmer.     It  is  a  dark- 
brown  powder,  in  a  high  state  of  division,  and  is  stated  to  be  made 
\>y  a  chemical  process,  by  which  Woollen  are  separated  from  cotton 
uutlintn  rags.     Analysis  showed  its  composition  to  be — 


Water,    ..... 
Organic  matter  and  ammoniacal  salts,  . 
Protoxide  of  iron, 
Carbonate  of  lime, 
Alkaline  salts,    . 
Sand,     .            . 

9.21 
78.05 
2.88 
2.15 
1.74 
5.97 

AmmDnia  (ready  formed), 
Nitrogen,  10.44,  equal  to  ammonia, 

100.00 

0.88 
12.68 

Total  ammonia,        13.56 

It  will  be  noticed  that  the  quantity  of  ready  formed  ammonia  in 
4is  manure  is  small ;  and  so  far  the  name  of  Ulmate  of  Ammonia 
aPplied  to  it  would  not  be  chemically  correct,  although  it  conveni- 
ently distinguishes  the  substance.  As  a  source  of  nitrogen,  it  is 
Wfely  to  prove  of  very  considerable  importance ;  and  it  especially 
deserves  tne  notice  of  the  farmer,  inasmuch  as  it  brings  into  use 
*  8apply  of  nitrogen  which  was  formerly  lost  to  agriculture. 
Woollen  rags,  as  is  well  known,  have  long  been  used  as  a  manure ; 
but  the  rags  of  u  mixed  fabrics/'  in  which  cotton  and  linen  often 
form  by  much  the  largest  proportion,  are  of  too  little  value  and  too 
bulky  to  be  used  by  the  farmer,  and  have  consequently  been  ne- 
glected by  him.    So,  likewise,  the  linen  and  cotton  mixed  with  the 
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wool  have  lost  the  value  which  they  would  otherwise  have  had  for 
the  manufacture  of  paper;  and  two  substances  which  separately  are  of 
value,  have  by  mixture  both  become  valueless.  A  process  for  effect- 
ing their  separation  has  long  been  a  desideratum,  which  now  ap- 
pears to  have  been  attained.  I  do  not  know  the  exact  process  used 
in  the  manufactory  in  which  this  manure  is  prepared,  but  it  is  pro- 
bably one  patented  a  short  time  since,  and  which,  I  understand,  is 
in  successful  operation  on  a  considerable  scale.    It  consists  in  ex* 

Eosing  the  mixed  rags  to  superheated  steam,  that  is,  steam  which 
as  been  passed  through  red-hot  tubes.  After  a  sufficiently  long 
exposure  to  this  process,  the  wool  is  converted  into  a  brittle  state ; 
and  when  the  whole  is  passed  through  a  machine,  similar  to  that 
used  for  making  "  shoddy,"  the  wool  is  reduced  to  powder ;  and 
the  cotton  or  linen  fibres  being  uninjured,  at  the  temperature  to 
which  they  are  exposed,  are  got  in  a  state  fitted  for  the  paper- 
makers.  This  is  only  one  of  the  many  directions  in  which  science 
has  been  made  to  prove  useful  to  the  farmer;  and  as  efforts  such 
as  these,  to  bring  into  a  useful  state  substances  which  would  other- 
wise be  lost,  deserve  every  encouragement,  it  is  to  be  desired  that 
farmers  would  make  a  careful  trial  of  this  manure.  If  it  is  success- 
ful, it  is  not  impossible  that  processes  applicable  to  other  refuse 
substances  may  be  devised;  for  there  are  unquestionably  many 
such  matters  which,  for  want  of  some  simple  mode  of  converting 
them  into  marketable  manures,  have  not  yet  been  rendered  avail- 
able for  agriculture.  .  .  . 
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By  James  Sakdbbsow,  Land  Valuer,  Manchester  Buildings,  London. 

[Premium— £25.] 

A  FULL  report  of  the  agriculture  of  Berwick  and  Eoxburgh  would 
almost  contain  a  full  account  of  Scottish  agriculture ;  for,  with 
the  exception  of  the  dairy  farming  of  Lanark  and  Ayr,  the  exclu- 
sive crop  husbandry  of  Dumbarton  and  Stirling,  and  the  meadow 
farming  of  Benfrew  and  Argyle,  the  counties  of  Berwick  and  Rox- 
Iraigh  embrace  every  variety  of  Scottish  farming.   Here  are  moun- 
tainous sheep  -  ranges,  whose  only  means  of  improvement  are 
teth-burning,  stone-dyke  shelter,  and  open  surface-drainage, — 
deep  uplands,  whose  coarse  native  herbage  has,  by  surface-lim- 
w$,  been  converted  into  valuable  pastures, — broad  moorlands  and 
spongy  swamps,  which  the  skill  and  industry  of  the  farmer,  by 
trenching,  draining,  and  liming,  is  rapidly  covering  with  luxu- 
riant cereal  and  turnip  crops.     Here  are  partly  arable  and  partly 
pastoral  farms,  as  well  as  the  wholly  arable  holdings, — cattle- 
breeding,  rearing  and  fattening, — sheep-breeding  of  almost  every 
Scottish  variety — blackfaced,  Cheviots,  crosses,  and  Leicesters; 
and  fattening  at  all  ages  —  lambs,  hoggs,  and  sheep  of  three 
and  four  years  old ;  and  many  other  varieties  of  farming.     To 
give  full  details  of  such  varied  modes  of  farming  would  require 
more  time  than  the  writer  can  spare,  and  would  occupy  more 
space  in  the  Highland  Society's  Transactions  than  is  usually 
issigned  to  reports.    For  the  sake  of  brevity,  therefore,  the  writer 
aball  consider  the  agriculture  of  the  counties  chiefly  in  the  abstract, 
sad  not  enter  into  separate  details  of  that  of  the  different  counties, 
or  of  different  districts.    Happily  the  report  has  only  to  embrace 
the  state  of  agriculture  in  the  Border  counties  during  the  last 
twenty-five  years,  so  that  the  reporter  is  not  required  to  sketch 
fe  agriculture  of  the  times  when  Dawson  of  Frogden  introduced 
from  England  into  Eoxburgh  drill-husbandry — when  Meikle  in- 
vented the  thrashing-machine,  and  Small  his  swing-plough — and 
*hen,  in  Roxburghshire,  the  first  grain-fanners  in  Scotland  were 
niade  and  used.  These  improvements  and  inventions  have,  doubt- 
less, not  only  influenced  Scottish  agriculture,  but  that  of  Europe. 
&  is,  nevertheless,  during  the  last  twenty-five  years  that  the 
greatest  progress  ever  made  in  Scottish  agriculture  has  been 
effected,  and  the  most  valuable  improvements  have  been  intro- 
duced.   Almost  within  that  period  the  immortal  Smith  of  Dean- 
stoa  devised  his  thorough  system  of  parallel  drainage  and  deep 
ploughing ;  within  that  period  Bell's  reaper,  long  retained  only  as 
*  model,  has  assumed  a  practical  bearing,  and  brought  into  the 
field  a  host  of  competitors  for  the  honour  that  the  inventor  of  the 
"^  reaper  is  worthy  of;  within  that  period  guano,  the  most 
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potent  fertiliser,  has  been  introduced  into  Great  Britain,  and 
whole  system  of  farming  has  been  changed. 

Towards  the  end  of  last  century  elaborate  and  valuable  repc 
of  the  state  of  agriculture  in  Berwickshire  were  written  by  L 
of  Woodend,  Ker  of  Ayton,  and  Aitken  Bruce  ;  and  that  of  K< 
burgh  by  the  Rev.  Dr  Douglas  of  Galashiels.  The  report  of  • 
Rev.  Dr  Douglas  was  the  ablest  of  any  on  the  Scottish  count: 
and  was  worthy  of  his  ardent  devotion  to  the  study  of  agricultu 
while  all  the  treatises  on  Berwickshire  agriculture  were  remarka 
for  fulness  and  accuracy  of  detail.  It  is  partly  from  a  gene 
acquaintance  with  the  agriculture  of  both  counties,  and  partly 
an  ardent  lover  of  agricultural  progress,  that  the  writer  attem 
to  follow  the  footsteps  of  such  writers. 

Berwick  comprises  three  great  divisions — Lauderdale,  Lamm 
muir,  and  the  Merse,  and  contains  309,375  imperial  acres,  of  wh 
]  50,000  are  arable.  It  is  bounded  for  25  miles  on  the  east  by 
sea,  on  the  north  by  Haddington,  on  the  west  by  Mid-Loth 
and  Roxburgh,  and  on  the  south  by  Roxburgh  and  Northumt 
land.  Its  extreme  breadth,  north  and  south,  is  22  miles,  8 
greatest  length  35  miles.  Roxburgh  comprises  the  whole 
Liddesdale  and  Teviotdale,  and  part  of  Tweeddale,  and  conta 
460,938  imperial  acres,*  of  which  130,000  are  arable.  Its  extre: 
length  is  38  miles,  and  greatest  breadth  28  miles.  It  is  bounc 
on  the  north  by  Berwick  and  Mid-Lothian,  on  the  west  by  S 
kirk,  and  on  the  south  by  Dumfries,  Cumberland,  and  Northu 
berland.  With  the  exception  of  Melrose  parish  (which  soniewl 
singularly  juts  in  between  Berwick  and  Mid-Lothian,  and  a  p 
of  Berwick,  which  as  singularly  juts  into  Roxburgh  at  Drybui 
Abbey),  its  boundaries  are  natural  and  easily  defined,  and  it  for; 
an  irregular  rhomboid,  of  which  the  south-east  and  east  sic 
border  on  England  for  sixty  miles.  Geographically,  both  cox 
ties  form  the  south-eastern  division  of  the  south  of  Scotlai 
which,  with  the  exception  of  a  small  portion  of  Berwick,  whi 
extends  to  the  northern  base  of  Soutra  Hill  and  Castleton  pari 
on  the  south,  which  dips  towards  the  Solway,  and  including 
small  part  of  Selkirk,  is  hemmed  in  by  a  continuous  chain 
mountain-ranges,  including  the  Lammermuir  range  on  the  nor 
Minchmoor  and  Teviotdale  ranges  on  the  west,  and  the  Liddesdi 
and  Cheviot  mountains  on  the  south,  that,  somewhat  in  the  few 
of  a  horse-shoe,  semicircle  both  counties. 

Although  not  strictly  within  the  scope  of  this  paper,  yet  fix 
its  important  bearing  on  agriculture,  the  geological  character  of  t 
counties  deserves  a  passing  notice.  Geologically  considered,  be 
counties  are  peculiarly  attractive,  and  are  characterised  by  a  gn 

*  Since  the  above  was  written,  the  writer  has  received  from  the  Ordnance  Son 
the  areas  of  both  counties,  which  he  now  subjoins  : — Roxburghshire,  390,503  ton 
Berwickshire,  267,384  acres ;  Berwick-on-Tweed,  5790  acres. 


AGBICULTUBE  OF  BEBWICKSHIKE  AND  BOXBUEGHSHIRE.      335 

variety  of  lock  formations  and  singular  rock  contortions.      In 
Roxburgh  the  greywacke  is  the  most  extensive  formation,  occupy- 
ing probably  one-third  of  the  county.     It  stretches  across  the 
county  from  Mood-law  to  near  Carter-bar,  and  from  Melrose  on 
the  north  to  near  lime  Kiln  Edge  on  the  south.     The  hills  of  this 
formation  are  seldom  peaked  or  conical,  but  rounded  on  the  sum- 
mits, and  gently  sloping  towards  the  base,  and  covered  with  a 
thick  matting  of  short  grasses.     Land  on  this  formation  is  gene- 
rally of  a  dry  character,  and  is  easily  drained  from  resting  on  ver- 
tical strata.    The  red  sandstone  prevails  in  the  parish  of  Castleton 
and  all  the  Kelso  and  Berwick  basins,  and  is  represented  by  Lid- 
desdale  and  Kelso  sandstones.     The  old  red  sandstone  occupies 
yearly  all  the  central  area  of  the  county  ;  while  the  Cheviot  range 
is  chiefly  porphyritic.    All  the  northern,  as  well  as  north-western 
parishes  in  Berwick,  are  chiefly  greywacke  and  trap,  and  the 
coast  boundary,  for  a  considerable  distance  south  of  Cockburns- 
path, is  also  of  these  formations,  so  that  greywacke  encircles  the 
carboniferous  formation  of  the  Merse. 

The  topographical  features   of  both  counties    are  singularly 
diversified  by  hill  and  dale,  gently  flowing  streams  and  rushing 
rivulets,  steep  acclivities  and  gentle  undulations.    For  about  20 
miles  along  the  maritime  boundary  of  Berwickshire,  extending 
fiom  Cockburnspath  on  the  north,  to  near  Berwick  on  the  south, 
tie  county  is  exceedingly  irregular,  and  abounds  with  serrated 
ridges,  gullies,  indentations,  rugged  cliffs,  and  banks  beautifully 
adorned  with  copsewood.     This  irregular  belt  is,  however,  only 
about  three  miles  broad,  and  forms  the  eastern  fringe  of  the  compara- 
tively level  Merse.    Leaving  this  belt  at  Cockburnspath,  and  com- 
mencing with  Whittadder,  on  the  east  of  the  county  of  Berwick, 
^nd  following  the  extreme  boundary  line  of  both  counties  to 
^ale  Water,  on  the  south-east  of  Boxburgh,  they  consist  of  a 
series  of  parallel  ridges  and  longitudinal  valleys,  intersected  by 
steams,  the  whole  forming  a  semicircle  *    All  the  waters  north 
ofthe  Tweed  run  into  that  river  in  a  south-easterly  direction, 
^iile  all  the  waters  south  of  it,  with  the  exception  of  the  Liddal, 
^Mch  flows  southward,  run  towards  the  Tweed  in  a  north- 
easterly direction.    Tweed  is  thus  the  only  outlet  for  the  drainage 

*  One  topographical  feature  of  Berwickshire  is  worthy  of  notice.  The  valley  of 
^e  Merse  forms  a  great  basin,  having  its  lowest  point  about  Coldstream,  which  is 
*°Bte  14  miles  from  the  sea,  and  from  whence  there  is  a  great  rising  of  the  land  to- 
Jidi  the  seaboard,  with  the  exception  only  of  the  narrow  gorge  through  which  the 
£*eed  finds  its  outlet  The  Leet  Water,  for  instance,  flowing  from  near  Whitsome 
*°  Coldstream,  has  a  south-westerly  course  from  the  sea  inwards.  The  Till  river 
*ko,  in  Northumberland,  has  a  similar  course,  and  falls  into  the  Tweed  near  Cold- 
*W  The  bed  of  the  Whittadder,  6  miles  from  the  sea,  is  higher  than  the  bed 
of  the  Tweed  at  Kelso,  which  is  24  miles  inland.  It  is  to  the  basin-like  form  of 
the  district  that  its  original  waterlogged  condition  was  due,  and  for  which  it  obtained 
^name  Merse— that  is,  Marsh.— Ei>. 
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of  both  counties,  and  forms  the  boundary  between  Berwick 
Northumberland :  the  dip  of  both  counties  as  well  as  the  coi 
of  the  rivers  is  towards  the  east.  As  already  stated,  the  mount* 
ranges  are  chiefly  at  the  extremities  of  the  counties.  There  ai 
few  isolated  and  lofty  peaked  hills  in  the  interior,  such  as 
Dunian,  Euberslaw,  Penulheugh,  and  the  Eildons.  From  tl 
eminences  extensive  and  picturesque  views  are  obtained  of 
richly  cultivated  valleys  and  sinuously  flowing  streams  of  cen 
Eoxburgh.  From  the  three  pointed  Eildons  especially,  the  ] 
spect  is  charming,  and  commands  all  the  vale  of  lower  Teviot 
the  course  of  the  Tweed,  from  where  it  enters  the  county  at 
world-famous  Abbotsford,  to  where  it  discharges  its  waters  i 
the  sea  at  Berwick.  Without,  indeed,  the  aid  of  an  eminent 
view  it,  the  vale  of  Tweed  is  singularly  beautiful — fields  ge] 
undulating  to  the  river  on  either  side,  and  mapped  out  With 
the  regularity  of  garden  parterres,  and  fringed  with  highly  oi 
mented  trees.  Here  the  Tweed,  flowing  through  grassy  banks  i 
gently  slope  to  the  cultivated  soil,  or  are  separated  from  it  by  r 
of  umbrageous  trees ;  there,  hemmed  in  by  woodland  banks 
bounded  on  one  side  by  mural  rock,  which  refuses  any  fun 
denudation,  and  skirting  on  its  way  the  ruins  of  Dryburgh  Abl 
Eoxburgh  and  Norham  Castles ;  the  princely  seat  of  Fleurs  Cai 
which,  for  situation,  noble  trees,  and  lovely  lawns,  has  no  ri 
Makerston,  Lees,  Ladykirk,  &c,  all  present  a  combination  of  ci 
vated  and  natural  scenery,  not  surpassed  in  any  district  in  Scoth 
The  views,  too,  from  Layerslaw,  Cockburnlaw,  and  particularly  f 
Harden's  Hill,  are  very  imposing.  The  windings  of  the  Bh 
adder  and  Whittadder,  luxuriant  fields  of  different  hues  from  gi 
grass,  and  fallow,  farm-steadings  easily  defined  by  bulky  bi 
yards,  and  towering  chimney-stalks,  and  attendant  cottages,  f< 
an  attractive  scene.  The  low-lying  lands  of  the  counties  are 
undulating,  so  that  the  beds  of  streams  are  pure  and  pebbly, 
their  flow  somewhat  rapid.  The  mean  annual  fall  of  rain,  as  ta 
at  Makerston  near  Kelso,  for  nine  years,  is  24.18.  This  may  ; 
be  regarded  as  the  average  amount  of  rain-fall  in  Berwick 
wards  the  west  of  Eoxburgh  the  mean  fall  is  much  above  1 
named  ;  and  in  the  absence  of  any  meteorological  observation 
Iiddesdale,  the  annual  fall  of  rain  there  may  be  safely  compi 
at  above  35  inches. 

sous. 

Both  counties  have  a  great  diversity  of  soils.  These  consis 
clay,  loam,  sand,  peat,  and  I  add  as  distinguished  from  all  of  th 
friable  mould.  In  general,  each  description  of  soil  is  in  consi< 
able  patches,  and  less  broken  than  in  many  counties.  There  ; 
doubtless,  farms  which  consist  of  every  variety  of  soil  named, 
these  are  exceptional,  and  one  kind  of  soil  generally  extends  c 
large  tracts  of  land. 
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Clay  prevails  in  the  Merse,  where  it  is  very  retentive.  It  is, 
however,  of  a  fertile  character,  which  is  at  once  apparent  from  its 
black  colour.  It  has  here  also  a  considerable  surface  depth,  and 
is  much  more  productive  than  the  Roxburgh  clays.  The  abund- 
ance of  silica  diffused  through  the  alumina,  gives  bone  or  strength 
to  its  straw  crops ;  hence  it  is  that  matured  cereal  crops  generally 
present  a  singularly  level  appearance,  and  are  seldom  lodged. 
This  clay  is,  however,  difficult  to  labour,  and  requires  drainage, 
lime,  dry  and  deep  ploughing,  to  make  it  friable.  The  clay  of 
the  west  of  Roxburgh  is  of  a  totally  different  character.  This 
day  covers  a  large  area,  and  extends  over  the  whole  county  from 
Marion  to  Selkirk  on  the  one  side,  and  to  Hassendean,  near 
fcwick,  on  the  other.  It  is  of  a  redder  hue  than  the  clay  last 
■entioned,  is  exceedingly  unmanageable,  and  ought  not  to  be 
•orked  in  wet  weather,  and  gets  very  soon  hard  in  dry  weather, 
ft  is  generally  shallow,  and  rests  on  a  tilly  subsoiL  In  an  un- 
dnined  state  its  produce  is  not  of  great  value,  and  it  is  especially 
ill  adapted  for  turnip  culture.  Drains  and  lime,  however,  greatly 
change  its  character,  and  subsoiling  is  essential  to  render  its  reten- 
tive substratum  pervious.  The  parish  of  Mertoun,  and  the  west 
part  of  Earlston,  also  consist  chiefly  of  this  description  of  clay. 

Loam  in  its  best  character  prevails  on  the  banks  of  the  Leader 
to  the  north  of  Lauder,  of  Whittadder,  and  Blackadder,  in  Lower 
Teriotdale,  and  all  along  the  banks  of  the  Tweed,  from  Dryburgh 
to  Berwick.  It  forms,  indeed,  all  the  peninsula  between  Tweed 
tnd  Teviot,  extending  from  Nisbet  on  the  one,  to  Rutherford  on 
4e  other,  to  the  confluence  of  these  rivers,  and  which  peninsula 
constitutes  the  most  fertile  soil  in  Roxburgh. 

Pea*,  like  the  mountain-ranges,  is  most  abundant  in  the  out- 
skirts of  the  counties,  and  is  rarely  met  with  in  the  interior,  with 
4e  exception  of  some  patches  in  the  parishes  of  Gordon  and 
Giewilaw.  This  soil  is  chiefly  confined  to  the  pastoral  districts. 
H«e  it  partially  extends  along  the  southern  base  of  the  Lammer- 
puars,  slightly  intersperses  the  Hawick  range,  and  is  singularly 
^erstratified  with  clay  in  Liddesdale.  Deep  peat  moss  is  not 
P&vaient,  and  indeed  is  only  met  with  between  Cumberland  and 
Roxburgh,  and  at  Threipwood  in  the  northern  confines  of  the  latter 
county. 

Sand  covers  a  comparatively  small  area,  and  is  more  detached 
ftan  any  other  soil  In  the  valley  of  Upper  Teviot,  the  soil  is 
partly  sand  and  partly  gravel,  deposited  from  the  detritus  of  the 
ujpland  shingly  slopes.  In  the  parish  of  Westruther  there  is  a  con- 
siderable portion  of  black  sand,  which  has  the  appearance  of  moss, 
^the  Merse  sand  of  a  similar  character  is  to  be  met  with,  but 
the  area  it  covers  is  not  large. 

,  Fridble  Earth, — This  description  of  soil  covers  a  large  area,  and 
18  what  is  generally  designated  a  barley  soil     The  upland  slopes 
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of  Leader,  of  EUem,  and  Eule,  are  of  this  character  of  soil  Ifc 
open  and  porous,  and  has  been  abraided  from  the  rock  on  whicfcx 
rests,  and  which  often  protrudes  through  it  It  has  not  the  &oj 
sistency  of  clay,  contains  little  sand,  bears  no  resemblance  i 
moss,  as  its  mineral  preponderates  over  its  vegetable  matter ;  »n< 
it  has  not  the  depth  and  calcareousness  of  loam.  Besting  generstUj 
on  a  vertical  stratum,  it  is  naturally  dry,  and  when  it  is  not,  it  is 
easily  drained. 

Peculiar  Soils. — Around  the  base  of  the  porphyritic  Eildons  the 
soil  is  rather  peculiar.     Its  colour  is  of  a  brownish  red,  and,  with 
the  exception  of  the  presence  of  consistent  surface  clods,  and  the 
soil  running  together  in  wet,  and  being  easily  injured  in  dry 
weather,  there  is  nothing  unfavourable  in  its  appearance    The 
evident  presence  of  peroxide  of  iron,  however,  is  the  cause  of  the 
comparative  infertility  of  this  soil*    Around  the  Black  Hill  at 
Earlston  there  is  a  considerable  area  of  soil,  which,  in  colour,  is  of 
a  deep  red,  and  more  fertile  than  the  last  named.    Its  grass  pro- 
duce especially  is  highly  nutritive,  which  is  well  evinced  by  the 
rapidity  with  which  it  fattens  sheep  and  lambs.    In  its  physical 
character,  as  well  as  colour,  the  soil  is  identical  with  the  now 
famous  potato-growing  soil  around  Dunbar,  and  might  probably 
be  turned  to  the  same  lucrative  purpose.     In  Berwick,  a  black 
friable  soil,  easily  mistaken  for  loam,  though  less  consistent  and 
more  sandy,  is  in  small  patches  frequently  met  with.    It  is  very 
infertile,  and  its  cereal  crops  in  dry  seasons  either  do  not  yield 
well  or  hang  in  the  blade,  and,  therefore,  do  not  properly  mature. 
A  heavy  pressing,  a  surface-dressing  with  clay,  and  liberal  farm- 
yard manuring,  counteract  the  natural  defects  of  this  kind  of  soiL 

It  is  worthy  of  remark,  that  the  same  character  of  soil  is  often 
met  with  on  different  rock-formations,  and,  on  the  other  hand, 
different  soils  are  found  on  the  same  formation.  Nowhere  is  the 
latter  more  apparent  than  the  soils  on  the  liddesdale  and  Kelso 
coal-formations.  In  Liddesdale  the  land  is  chiefly  uncultivated, 
and  saturated  with  superfluous  moisture,  from  the  water  finding 
no  fissures  in  the  tabulated  and  horizontal  formation  through 
which  to  escape ;  whereas,  on  the  same  formation  in  Kelso  diS" 
trict,  the  soil  is  rich  and  highly  cultivated,  and  the  deposit  of  soil 
deeper  than  the  former,  from  a  greater  denudation  of  rock. 

*  Infertility  is  seldom  or  never  caused  by  the  bright  red  peroxide  of  iron.  The 
purple-coloured  clays  of  the  Eildons,  as  well  as  all  the  purple-coloured  soil  of  the 
pastoral  lands  in  the  south  of  Scotland,  naturally  bear  grasses  of  a  fine  feeding 
quality.  The  fleece  of  the  flocks  grazing  on  such  lands  is  tinged  or  dyed  by  the  red 
loam.  This  is  well  known  to  be  in  general  associated  with  a  sound  constitution  in 
the  flocks.  So  much  is  this  red  bloom  on  the  fleece  in  repute,  that,  when  naturally 
wanting,  it  is  not  uncommon  to  imitate  it  by  the  use  of  keel- water  on  those  portions 
of  the  stock  which  are  sent  to  market  The  tenacity,  however,  of  the  porphyritic 
day  of  the  Eildons  is  considerable.  When  it  is  put  under  cultivation,  the  crops 
are  often  somewhat  stunted  when  the  season  has  been  unfavourable  for  reducing  it 
to  a  proper  tilth.    The  defects  of  the  soil  are  chiefly  of  a  physical  nature.— Ed. 
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SIMILARITY  OF  THE  TWO  COUNTIES. 

Although  Koxburgh  and  Berwick  in  some  respects  differ,  yet, 

i  the  whole,  no  two  counties  in  Scotland  could  be  named  which 

itave  such  a  similarity  of  soil  and  farming.  With  respect  to  minor 

Dxatters  there  is  doubtless  some  variance.     Koxburgh  is  more 

lidghly  favoured  than  Berwick  for  markets,  has,  on  the  whole,  a 

Toetter  turnip  soil,  its  fields  are  larger,  its  fences  better  trimmed, 

and  its  land  generally  requires  less  labour,  and  is  better  adapted 

-£ot  fattening  flocks.    Berwick,  on  the  other  hand,  has  the  best 

"wheat  soil,  produces  the  bulkiest  crops  of  beans  and  the  best 

■mangold,  has  the  advantage  of  being  bounded  on  the  east  by  a 

maritime  coast,  and  the  flocks  which  depasture  its  mountains  are 

less  liable  to  disease  than  the  mountain  flocks  of  Roxburgh.    The 

liills  in  Boxburgh  are  green  and  grassy;  those  in  Berwick  are 

Mack  and  heathy.    Both  counties  are  alike  in  having  various 

modes  of  sheep-farming,  in  having  the  same  system  of  rotation,  in 

producing  the  same  varieties  of  crops,  in  invariably  associating 

tillage  and  pasture,  in  adopting  the  same  principles,  and  using  the 

same  forces  in  husbandry.    They  agree,  too,  in  each  having  moun- 

tarinous  tracts  and  undulating  plains,  diversified  woodlands  and 

verdant  slopes, — in  fact,  in  having  the  same  description  of  farms 

aaid  the  same  style  of  farming. 

Bordering  on  England  nearly  the  whole  breadth  of  the  island, 
^ad  having  been  for  many  centuries  the  scene  of  many  a  deadly 
conflict  between  the  English  and  Scottish  armies,  as  well  as 
l^toeen  neighbouring  feudal  lords,  it  might  be  reasonably  sup- 
pled that  Border  agriculture  should  be  still  lagging  in  the  rear  of 
JPttgress,  and  still  bearing  traces  of  a  barbarous  age.     It  is  not  so, 
f*°*ever ;  for  towards  the  east,  where  the  fiercest  wars  were  waged, 
**ta  agriculture  of  north  Northumberland  is  in  an  advanced  state, 
^iile  that  of  Boxburgh  and  Berwick  is  not  unworthy  of  the  high 
^°$ition  which  Scottish  agriculture  has  attained.     It  is,  therefore, 
"?  Shatter  of  no  little  praise  to  the  eastern  Border  counties  that 
^ticient  culture  has  not  survived  their  dilapidated  fortresses  and 
^*Umbling  battlements,  but  around  these  has  sprung  up  a  system 
^  agriculture  which  could  only  have  been  nurtured  on  their  ruins, 
**d  which  now  bears  no  impress  of  feudal  times. 

SIZE  AND  CHARACTER  OP  FARMS. 

Apart  from  a  few  small  holdings  around  towns,  the  arable  farms 

^"^•y  in  size  from  200  to  1600  acres.    The  average  size  is  about 

^50  acres.    Although  the  size  of  farms  has  not  greatly  changed 

during  the  last  twenty-five  years,  yet  any  alterations  which  have 

^*een  made  in  this  direction  have  been  to  enlarge  them.     Several 

instances  have  occurred  where  two  farms  have  been  put  into  one, 

Vut  there  is  scarcely  an  instance  of  one  farm  having  been  divided 
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into  two.  The  fields  axe  generally  rectangular,  and  are  enclosed 
by  straight  fences,  which  in  low  districts  consist  chiefly  of  haw- 
thorn hedges,  kept  clean  at  the  roots,  and  nicely  surloped.  In 
upland  districts  where  stones  abound,  fences  are  built  of  this 
material,  and  are  usually  made  5  feet  high.  Although  not  so 
pleasing  to  the  eye  as  hedgerows,  yet  they  are  in  every  respect 
superior ;  they  at  once  form  a  fence,  they  afford  excellent  shelter, 
do  not  harbour  birds,  and  extract  no  nourishment  from  the  sur- 
rounding soil. 

The  Steadings  are  generally  conveniently  placed  near  to  tha  j 
centre  of  the  farms.  Modern  steadings  are  very  compact,  y«t  g 
commodious,  and  contain  fixed  steam-powers,  with  barn  and  J 
granaries  attached,  well  ventilated  single-stalled  stables,  with  j 
every  feeding  convenience  for  hay,  boiled  and  dry  food ;  stalk,  ) 
boxes,  and  courts  for  fattening  cattle ;  boiling  and  turnip  houses,  | 
cart-sheds,  piggeries,  &c.  On  large  farms  there  are  generally  a  •  i 
smithy  and  a  saw-mill,  the  latter  driven  by  steam-power.  For  the  ] 
sake  of  lessening  the  cartage  of  grain  and  manure,  there  are  often  : 
two  steadings  on  one  farm. 

There  are  no  superfluous  and  few  overshadowing  trees.    Planta- 
tions are  only  around  the  seats  of  landowners,  and  isolated  trees    ' 
are  only  to  be  seen  at  distant  intervals  along  the  hedgerows. 

Some  persons  condemn  the  want  of  small  farms,  as  thus  no 
stepping-stones  are  afforded  for  the  peasantry  to  elevate  their  con- 
dition, and  as  the  want  of  these  is  injurious  to  the  wellbeing  of  a 
community.  In  so  far  as  the  latter  objection  is  concerned,  it  does 
not  apply  to  the  border  counties,  for,  on  the  whole,  all  classes 
have  been  for  a  series  of  years  prosperous.  In  the  parishes  of 
Eckford  and  Morebattle,  where  the  majority  of  the  farms  are  1000 
acres  each,  a  more  prosperous  tenantry  and  a  more  thriving  pea* 
santry  are  nowhere  to  be  found.  The  pastoral  farms  vary  in  size 
from  600  to  3000  acres;  the  average  size  is  about  1800  acres. 
Pastoral  farms  are  chiefly  "led"  farms,  or  farms  let  to  non-resi- 
dent tenants.     Tenants  of  arable  farms  are  generally  resident. 

SYSTEM  OF  BOTATION  AND  HUSBANDRY* 

The  general  system  of  farming  embraces  stock  and  crop  hus- 
bandry, and  the  farmers'  attention  to,  and  profits  derived  from 
each,  are  somewhat  equally  divided.  It  is  the  union  of  these  two 
branches  of  farming  that  is  the  mainspring  of  the  Border  farmers' 
success,  and  which  indeed  forms  the  basis  of  all  advanced  and 
successful  farming.  In  this  respect,  either  of  the  counties  is  not 
equalled  by  any  other  county  in  Scotland ;  for  they  excel  not  only 
on  account  of  uniting  the  two  branches,  but  in  the  efficient  manner 
in  which  both  departments  are  carried  out.     It  is  the  union  of 

*  The  rental  of  arable  land  varies  from  £1  to  £8, 10s. — 35a.  is  about  the  average 
rental.    For  pastoral  land  the  average  rental  is  6s.  6cL  per  acre. 
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stock  and  crop  husbandry  that  has  rendered  the  system  of  alter- 
nating grass  and  grain  crops  advisable,  and  which  furnishes  the 
strongest  argument  for  a  regular  system  of  rotation  of  cropping. 
Apart  from  the  advantage  which  accrues  from  changing  crops 
which  feed  on  different  food,  some  soils  require  to  be  under  grass 
for  a  time  to  acquire  a  compactness  of  texture  essential  to  wheat 
and  clover  culture,  but  these  are  exceptional,  and  this  want  can 
so  for  be  supplied  by  mechanical  means.    For  other  soils,  again,  a 
long  course  of  rotation  may  be  contended  for,  to  prevent  the  too 
ftequent  recurrence  of  the  turnip  crop ;  but  this,  too,  could  be 
obtained  without  growing  grass  crops  indispensable  to  the  main- 
tenance of  stock.     On  the  ground,  then,  of  maintaining  stock  is 
fa  strongest  argument  furnished  for  a  system  of  alternate  hus- 
indry, — which  is  the  most  perfect  mode  of  culture  that  has  yet 
been  devised.     It  is  in  carrying  out  this  mode  that  the  Eoxburgh 
md  Berwick  farmers  find  the  five-course  shift  the  most  beneficial, 
and  which  is  the  course  they  almost  universally  adopt.     On  some 
farms,  in  close  proximity  to  towns,  where  there  is  great  demand 
foT  straw,  roots,  and  hay,  the  four-course  shift  is  carried  out ;  but 
the  area  of  land  under  this  system  is  comparatively  trifling.    The 
five-course  rotation  generally  practised  embraces — first,  turnips, 
beans,  potatoes,  or  mangold ;  second,  wheat,  barley,  or  oats ;  third 
and  fourth,  clover  and  grass ;  and,  fifth,  oats.    When  beans  are 
sown,  they  generally  take  the  place  of  turnips  after  oats,  although 
they  sometimes  take  the  place  of  the  second  year's  seed.     Having 
tiro  years'  grass,  the  five-course  provides  for  the  maintenance  of 
itock ;  and  as  it  has  also  a  proportionate  acreage  under  turnips, 
10  it  raises  for  stock  a  supply  of  winter  food  equal  to  its  supply  of 
summer  food.    This  system  of  rotation,  therefore,  combining,  as  it 
does,  stock  with  cereal  farming,  gives  to  the  farmer  a  means  of 
success  from  having  varied  produce,  maintains  the  condition  of 
land  at  a  comparatively  small  outlay,  tends  to  clean  the  soil  of 
weeds,  and,  through  the  folding  of  sheep  on  turnips  and  the  de- 
pasturing of  cattle,  imparts  to  it  a  consistency  and  compactness 
which  it  periodically  requires.     Although  contending,  however, 
for  the  five-course  rotation,  as  the  most  suitable  for  Berwick  and 
Eoxburgh,  the  writer  would  not  be  understood  as  approving  of  any 
stringent  system  of  cropping,  as  forming  a  condition  of  contract 
between  landlord  and  tenant.     Such  conditions  are  sometimes 
incompatible  with  advanced  husbandry,  as  the  now  ready  com- 
mand of  portable  manures,  and  the  use  of  artificial  food,  render 
the  most  severe  mode  of  cropping  consistent  with  good  farming. 
The  farmers  in  Berwick  and  Eoxburgh  are  generally  bound  to  a 
five-course ;  but  several  of  those  who  have  recently  entered  upon 
new  leases  are  at  liberty  to  deviate  from  it.    For  the  sake  of  dis- 
tinctness, I  shall  consider  the  two  departments  of  farming— crop 
and  stock — separately. 
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CBOP  HUSBANDRY. 

Wheat  is  the  most  valuable  cereal  crop,  and  in  both  countie 
occupies  a  prominent  place.  Adapted  to  the  strong  clays  of  tfa 
Merse,  and  to  the  land  more  especially  north  of  the  Tweed  in  E<*; 
burgh,  the  wheat  crops  raised,  both  as  regards  yield  and  quali% 
are  not  much  inferior  to  those  of  the  best  wheat-growing  cGstric 
in  Scotland.  According  to  the  agricultural  statistics  drawn  xi 
under  the  auspices  of  the  Highland  Society,  the  acreage  of  the  tjw 
counties  under  wheat  in  1857  was  20,963,  and  in  1856,  24,4ftt 
As  regards  the  extent  of  acreage  under  wheat,  Berwick  ranks  m 
the  sixth  county  in  Scotland,  while  Eoxburgh  occupies  an  avera§& 
placa  In  respect  to  the  proportional  area  under  wheat,  as  coifr 
pared  with  the  total  arable  area,  Berwick  also  takes  the  sixth 
place  from  the  top.  According  to  the  same  source,  the  yield  of 
wheat  in  both  countries  was,  in  the  years  already  mentioned,  only 
about  average.  The  preparation  of  land  for  wheat  varies  accord- 
ing to  the  variety  of  crop  it  follows.  The  acreage  of  fallow  wheat 
is  gradually  becoming  less,  as  the  system  of  summer  fallowing  is 
happily  being  rapidly  abandoned.  The  preparing  of  fallows  to 
wheat  is  therefore  becoming  less  important.  A  deep  furrow  in 
autumn,  and  another  deep  furrow  in  summer,  cleaning,  if  required 
— the  application  of  10  or  12  tons  per  acre  of  farmyard  manw$ 
followed  by  a  shallow  ploughing,  and  ribbed  with  a  short  moulded 
ribbing-plough — constitute  the  chief  preparation  of  fallow  land 
for  wheat.  When  wheat  succeeds  a  turnip  crop — as  is  the  general 
practice  in  the  counties  under  consideration — one  furrow  of 
moderate  depth,  say  6  inches,  is  regarded  as  sufficient.  & 
ploughing  any  description  of  soil  for  wheat,  ridges,  either  broad 
or  narrow,  should  be  avoided,  and  the  land  ought  to  be  laid  down 
as  level  as  possible  without  any  open  furrows.  The  old  system  of 
rounding  ridges  for  wheat,  a  practice  essential  in  the  absence  of 
drainage,  is  wellnigh  abandoned,  and  a  level  surface  is  in  growing 
favour.  Unequal  ripening,  lodged  and  twisted  crops,  and  the  crop 
for  4  or  5  feet  on  either  side  of  the  furrow,  one-half  deficient  to 
that  in  the  centre  of  the  ridge,  are  the  cognate  evils  of  round 
ridges.  Wheat  after  fallow  or  potatoes  is  generally  sown  ii 
October,  and  after  turnips,  in  all  the  intervening  months  fron 
October  till  April.  Many  farmers  do  not  sow  wheat  in  the  en< 
of  November,  considering  that  it  is  better  to  delay  sowing  unti 
the  end  of  February,  as  frosts  are  injurious  to  the  seed,  as  well  a 
to  the  newly-germinated  plant.  The  mode  of  sowing  is  sometime 
broadcast  with  the  hand,  and  sometimes  with  the  sowing 
machine,  which  is  useful  for  grass  seeds ;  and  although  eith< 
the  one  mode  or  the  other  is  frequently  adopted  for  wheat,  y< 
crops  are  bulkier  when  sown  broadcast  on  land  as  left  by  tl 
plough  furrow.      Mr  Hardie  of  Harrietfield,  one  of  the  mo 
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ivanced  and  intelligent  farmers  in  Roxburgh,  informed  the 
writer,  that  for  his  cereal  crops  he  only  uses  the  drill  when  he 
aticipates  too  much  straw,  as  it  is  more  favourable  for  grass 
seds,  inasmuch  as  it  not  only  tends  to  prevent  crops  from  lodging, 
at  when  they  do  lodge,  they  are  not  so  closely  laid  to  the  ground 
Lpart  from  lodging,  however,  the  broadcast  system  is  considered 
he  best  The  quantity  of  seed  given  per  acre  is  from  2  to  3 
Bushels,  but  varies  according  to  the  time  of  sowing.  The  varieties 
of  wheat  most  in  use  are  Hunter's  Fenton,  Lammas  red, 
taarded,  &c. ;  the  latter,  however,  in  recent  years,  has  not  yielded 
vH,  and  in  many  farms  barley  is  now  sown  instead.  Mr  Bruce 
<  Easter  Langlee,  an  extensive  and  successful  grower  of  wheat, 
m  the  following  varieties : — Creeping  wheat  on  cold  land, 
hater's  on  warm  and  fertile  soil,  and  April  wheat  on  land  not 
Apted  for  barley.  Mr  Murray  of  Kersknowe,  also  an  extensive 
ad  successful  grower,  sows  Hunter's  variety  on  his  best  land, 
ttd  Northumberland  red  on  his  inferior  land.  In  the  Merse,  the 
»d  varieties  are  most  approved  of. 

Barley  is  the  next  cereal  that  claims  attention.  In  both 
ttmnties  this  grain  holds  a  prominent  position.  In  the  county  of 
Berwick,  in  1857,  it  occupied  an  area  of  15,298  acres ;  in  Eox- 
Itogh,  12,107  acres.  With  respect  to  acreage  under  this  crop, 
Berwick  is  the  fourth,  and  Eoxburgh  the  sixth  county  in  Scotland. 
1ft  quality  is  generally  very  superior.  The  Kelso  and  Berwick 
Wns,  the  banks  of  the  Whittadder  and  Blackadder,  the  vales  of 
Wot  and  Leader,  all  yield  excellent  samples  of  barley.  Wher- 
•&  the  soil  is  of  a  loamy  character,  or  dry  and  compact  in 
tofcure,  barley  is  successfully  produced  The  variety  generally 
•ed,  and  in  growing  favour,  is  the  common  or  Scotch  barley. 
Gtavalier  commands  the  highest  price ;  but  as  it  is  deficient  in 

Ijidd,  and  about  ten  days  later  than  the  common  varieties — 
Scotch  and  Bell's — thereby,  involving  greater  loss  from  weather,  it 
should  never  be  grown  in  other  than  the  earliest  districts.     It 
*  a  question,  whether  on  the  majority  of  soils  barley  is  not  a 
fflffle  profitable  crop  than  wheat.     Doubtless  barley  is  less  liable 
to  disease,  and  grasses  are  more  valuable  after  it  than  after  wheat. 
He  aptness  of  barley  to  lodge,  however,  thereby  injuring  its 
quality,  has  been  long  a  drawback  to  its  cultivation.    For  the 
purpose  of  preventing  this  evil,  early  sowing  has  recently  been 
adopted  with  most  favourable  results.    Many  farmers  now  sow 
their  barley  seed  before  oats,  and  thus,  by  producing  less  luxuri- 
ance of  straw,  not  only  prevent  barley  crops  from  lodging,  but 
produce  a  finer  and  heavier  sample.    The  old  practice  of  allowing 
barley  land  two  ploughings  before  seeding  it  is  now  all  but  aban- 
doned, and  one  light  furrow  is  adopted    To  prevent  lodging,  too, 
barley  is  on  some  farms  sown  with  the  drill-machine,  but  by  far 
the  greater  area  is  sown  broadcast.    It  is  generally  sown  after 
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potatoes  and  turnips,  although  of  late  years  several  farmers  have 
tried  it  after  lea.     The  yield  from  the  litter  mode  is  deficient,  but 
the  quality  of  grain  is  superior.     Unlike  wheat,  barley  succeeds 
best  when  the  surface  soil  is  not  much  trodden  ;  therefore  much 
harrowing  ought  to  be  avoided.     The  quantity  of  seed  sown  per 
acre  is  from  2  to  3  J  bushels.     Last  season,  a  farmer  in  the  neigh- 
bourhood of  Kelso  seeded  a  field  consisting  of  a  fine  loamy  soil 
with  only  a  bushel  per  acre,  and  the  result  was  one  of  the  bulkiest, 
crops  obtained  in  the  district.     Barley,  however,  ought  to  be  close* 
in  the  ground,  as  the  sample  is  seldom  fine  when  the  crop  m 
thinly  planted.     The  manurial  condition,  as  well  as  the  natural 
fertility  of  a  soil,  are,  however,  important  points  with  respect  to 
the  proper  quantity  of  seed  to  use. 

Oats. — The  oat  crop,  as  might  be  supposed,  occupies  a  laTger 
area  than  any  of  the  cereals.  In  Berwick,  in  the  year  1857,  thew 
were  30,444  acres  ;  in  Boxburgh,  28,428 — so  that  both  countie*  \ 
have  a  greater  acreage  of  oats  than  that  of  wheat  and  barley  com* 
bined.  The  quality  is  generally  superior ;  the  potato  oat  espe- 
cially, which  is  extensively  grown  in  Kelso  district  and  in  the 
west  of  Berwickshire,  is  not  surpassed,  if  equalled,  for  quality,  in 
any  district.  The  varieties  generally  sown  are  potato,  sandy, 
Sherriff,  Blainslie,  early  and  late  Angus.  The  potato  oat  is  gene- 
rally sown  on  low-lying  fertile  soil  It  is  easily  shaken,  affords 
a  poor  sample  if  not  equally  ripened,  and  is  easily  injured  by  the 
grubworm.  Sandy  is  sown  on  light  sharp  soils  and  in  exposed 
situations ;  and  Blainslie,  late  Angus,  or  some  other  common 
varieties,  on  cold  thin  clays.  The  Sherriff  variety  yields  well,  but 
the  quality  of  grain,  as  well  as  straw,  is  very  inferior.  Becently 
this  variety  has  not  been  extensively  sown.  The  sandy  oat  occur 
pies  the  largest  area  in  both  counties.  Its  yield  is  not  equal  to 
some  other  varieties,  but  it  is  a  great  favourite  with  the  miller; 
and  considering  that  it  is  comparatively  early,  not  easily  injured 
by  winds  or  protracted  rains,  has  the  best  straw,  and  leaves  the 
cleanest  stubble,  it  is  on  the  whole  the  most  profitable  oat.  k 
1858,  Mr  Arras,  Ormiston,  introduced  into  Boxburgh  an  <** 
called  the  Canadian  oat.  He  tried  it  alongside  of  the  potato  oafc> 
and  sowed  both  in  the  same  field  and  on  the  same  day.  T*16 
Canadian  variety  was  cut  on  the  31st  July,  and  the  potato  on  the 
13th  August;  both  crops  were  good.  Since  then,  however, the 
Canadian  oat  has  not  succeeded  so  well ;  and  although  it  ** 
still  earlier  than  any  other  variety,  the  yield  is  deficient.  Oats 
occupy  almost  the  whole  area  after  lea,  and  are  generally  sown  ^ 
all  upland  districts  after  turnips. 

MODE  OP  HARVESTING. 

Cereal  crops  are  now  generally  cut,  rather  a  few  days  befo^, 
than  a  few  days  after  they  are  fully  ripe.     So  soon  as  wb#t 
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Assumes  a  golden  hue,  barley  drops  the  ear,  and  oats  retain  only 
*  discernible  shade  of  green,  they  are  ready  for  the  reaper.    Ex- 
ceptions, however,  must  be  made  in  the  case  of  sandy  oats,  which 
Require  to  have  lost  their  green  hue  at  least  ten  days  before  they 
are  ready  for  cutting,  or  otherwise  they  are  alike  deficient  in  yield 
and  weight.     In  the  low-lying  districts  of  Eoxburgh  and  Berwick 
harvest  is  early,  and  in  ordinary  seasons  is  general  about  the  12th 
of  August   Some  of  the  farms  in  the  neighbourhood  of  Coldstream 
and  Swinton,  the  Nisbets  and  Ormiston  on  the  Teviot,  and  Fens, 
Mosstower,  and  Ednam  on  the  Tweed,  are  as  early  as  the  earliest 
farms  in  the  earliest  districts  of  Scotland. 

The  Mode  of  Harvesting  grain  is  that  generally  adopted  through- 
out Scotland.     On  one  farm  is  used  the  sickle,  on  another  the 
aythe,  and  on  a  third  the  reaping-machine.     Binding  the  grain, 
so  soon  as  cut,  into  well-balanced  and  not  too  tightly  tied  sheaves, 
and  placing  ten  sheaves  into  unhooded  shocks,  carrying  the  shocks 
when  dry  into  the  barn-yard,  and  building  them  into  circularly- 
formed  stacks/which  usually  turn  out  15  qrs.  of  grain,  embrace  the 
more  prominent  harvest  operations.    A  considerable  breadth  is 
still  cut  with  the  sickle,  and  will  continue  to  be  so,  as  twisted  or 
lodged  grain  cannot  be  so  well  taken  up  by  any  other  method. 
Heaping  with  the  sickle  is  chiefly  executed  by  Irish,  who,  in 
great  numbers,  still  come  to  the  Border  counties  to  harvest,  and 
who  are  singularly  expert  in  the  use  of  the  reaping-hook.  Seldom, 
therefore,  does  delay  in  reaping  occur  from  a  short  supply  of  hands. 
In  1858,  on  one  of  the  largest  farms  in  Boxburghshire,  400  acres 
of  grain  fell  before  hand-reapers  in  the  short  time  of  eight  days, 
^hen  able  hands  are  secured  and  well  stewarded,  reaping  with 
fte  sickle  does  not,  even  on  the  ground  of  economy,  bear  an  un- 
favourable comparison  with  any  other  mode.     I  have  known  the 
&am  crop  on  a  large  farm  cut  with  the  hook  at  5s.  per  acre — the 
"*ages  the  reapers  received  being  12s.  per  week,  with  victuals. 
The  scythe  has  also  a  great  many  advocates,  and  is  also  consider- 
ably used.     It  makes  good  work  on  standing  oats,  but,  like  the 
3 >ing-machine,  is  of  little  use  when  the  grain  is  lodged.    It  is 
om  used  on  the  barley  or  wheat  crops.     The  reaping-machine 
i  now  used  on  a  great  many  farms ;  indeed,  it  is  not  uncommon 
to  see  two  or  more  reapers  on  one  farm.    As  the  horse  labour 
Trith  the  reaper  need  scarcely  be  taken  into  account,  as  horses  are 
dually  idle  at  the  commencement  of  harvest,  so,  therefore,  on  the 
yhole,  reaping  by  machinery  is  the  most  economical  mode,  where 
^  is  practicable  to  adopt  it.     The  crops  are  never  allowed  to  be 
to  swathe,  but  are  always  bound  and  placed  in  shocks  when  cut. 
The  first-named  mode,  though  still  adopted  in  the  warm  and  dry 
southern  counties  of  England,  is,  for  Scotland,  very  objectionable. 
„.        The  placing  of  stacks  on  iron  frames  is  now  general,  and  proves 
$\     Beneficial  in  protecting  the  grain  from  vermin,  as  well  as  for  im- 
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proving  its  condition.  In  high  and  late  districts,  farmers  put  a 
kiln  or  boss  in  stacks,  made  of  three  strong  posts,  placed  3  feet 
wide  at  the  bottom  and  tapering  to  the  top,  and  usually  10  feet 
high.  The  points  of  the  posts  are  allowed  to  cross  each  other 
about  2  feet  from  the  top,  to  support  the  stack  above  it.  It  is 
the  best  mode  of  keeping  ill-conditioned  grain  that  has  yet  been 
devised,  as  it  affords  a  free  circulation  of  air  in  the  centre  of  the 
stack,  prevents  the  upper  part  of  the  stack  from  pressing  heavily 
on  the  lower  part,  and  by  keeping  up  the  tops  of  the  sheaves,  pre- 
vents them  from  sustaining  any  injury  from  "  dipping." 

LEGUMINOUS  CROPS. 

Beans  do  not  occupy  a  prominent  place  in  either  county.    The 
Merse  clays  are  well  adapted  for  beans,  and  produce  very  bulky 
crops.     This  crop  generally  succeeds  oats,  and  is  seldom  taken 
after  lea.     The  narrow  drill,  or  16  inches  between  the  rows,  has 
recently  been  successfully  adopted,  instead  of  the  wide  drill  of  27 
inches.     Land  for  beans  is  manured  in  autumn,  with  20  cartloads 
of  farmyard  manure.    Pease,  though  under  1000  acres  in  both 
counties,  yet  either  of  them  has  a  much  larger  area  under  this  crop 
than  any  other  county.    This  may  be  partly  ascribed  to  the  great 
demand  for  grey  pease  to  make  peasemeal  bannocks — the  favourite 
food  of  the  peasantry  of  the  eastern  Borders — and  partly  because 
some  of  the  dry  soils  and  sunny  slopes  of  the  Border  counties  are 
singularly  well  adapted  for  pease.     On  shaley  or  splintery  soils, 
in  early  situations,  pease  are  sometimes  taken  instead  of  turnips. 
When  pease  are  successfully  grown  they  leave  a  clean  stubble. 
They  are  now  generally  sown  with  the  drill-machine.    Beans  andk 
pease  are  stacked  in  the  oblong  form.  Winter  tares  or  vetches  air^ 
rarely  sown.    In  both  counties  there  is  a  large  acreage  und^^ 
spring  tares,  which  are  partly  used  for  horses  in  summer,  ar^n 
chiefly  as  autumn  food  for  fattening  cattle. 

RAPE. 

Next  to  Dumfries,  Berwick  grows  the  largest  area  of  rape,  azz^-. 
Roxburgh  follows  as  the  third  rape-producing  county.     Rape 
sown  in  July,  after  lea,  and  after  the  summer  flush  of  grass  is  ov~ 
so  that  two  crops  are  thus  obtained  in  one  summer.    It  leaves ' 
land  also  in  excellent  condition  for  wheat,  which  usually  succe 
it.    It  is  eaten  in  the  months  of  September  and  October,  by  fi£^3 
tening  sheep  and  sometimes  by  breeding  ewes — by  the  latter  *n 
inducing  early  lambs  and  twins. 

ROOT  CROPS. 

Turnips  occupy  the  most  prominent  place  among  root  cro^?6 
The  importance  of  this  crop,  as  essential  in  a  rotation  to  cle^*2 
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and  recover  exhausted  soils,  to  manure  land  for  several  succeed- 
ing crops,  as  the  best  media  through  which  nitrogeneous  food  is 
transmitted  from  the  atmosphere  to  the  soil,  and  as  the  best  food 
for  either  fattening  or  store  stock,  is  fully  appreciated  by  the 
Border  farmers.  Roxburgh  has  the  largest  proportional  acreage, 
and  Berwick  next,  under  this  crop ;  both  counties  having  under 
turnips  about  one-fifth  part  of  their  total  acreage  under  a  rotation 
of  crops.  This  fact  of  itself  is  perhaps  the  highest  eulogium  that 
can  be  paid  to  the  agriculture  of  the  counties ;  for,  as  a  general 
rule,  turnip  culture  and  its  usual  attendant — sheep-husbandry — 
form  the  basis  of  the  highest  farming.  Nor  is  it  only  with 
respect  to  acreage  that  they  excel  in  turnips ;  it  may  safely  be 
affirmed,  that  for  efficient  turnip  culture  and  yield  of  roots  per 
m  the  county  of  Roxburgh  is  not  surpassed  by  any  county  in 
Scotland, — the  same  is  applicable  to  several  districts  of  Berwick ; 
but>  on  the  whole,  the  latter  county,  from  having  a  larger  area  of 
retentive  clays,  is  not  so  well  adapted  for  the  culture  of  turnips 
asBoxburgh.  The  western  districts  of  the  latter  county  may  also 
be  excluded  from  that  high  position  as  regards  successful  turnip 
cultivation  applicable  to  it  generally,  for  the  thin  and  tilly  clays 
which  extend  over  part  of  the  parishes  of  Ancrum  and  Maxton,  and 
over  nearly  all  of  those  of  St  Boswells,  Bowden,  Minto,  and  Iillies- 
leaf,  are  not  favourable  for  the  production  of  root  crops.  With 
the  exception,  however,  of  these  clay  districts  of  both  counties, 
high  turnip  cultivation  is  exhibited  in  the  weedless  and  finely 
reduced  fallows  and  highly  manured  fields,  in  the  ridges  skilfully 
drawn,  careful  hand  and  horse  hoeings,  and  in  a  luxuriance  of 
Aaw  that  affords  no  place  for  vacant  ground,  which  everywhere 
pevail.  This  advanced  state  of  turnip  husbandly  is  only  worthy 
of  those  counties  into  which  drill  or  ridge  culture  was  first  intro- 
duced, and  which  had  for  several  years  a  large  area  of  turnips 
under  that  mode  before  other  counties  followed  their  example. 
The  system  of  preparing  land  for  turnips  has  during  the  last  fif- 
teen years  greatly  changed.  Formerly  several  ploughings  in 
spring  were  regarded  as  essential ;  now  on  many  farms  spring- 
ploughing  is  abandoned,  and  surface  cultivators,  grubbers,  and 
scarifiers  adopted.  Greater  attention  is  also  given  to  the  autumn 
furrow  now  than  formerly,  and  one  deep  furrow  in  autumn  when 
the  soil  is  dry  is  regarded  as  worth  ten  ploughings  in  spring,  and 
JjJ  half  of  the  preparatory  labour  for  the  turnip  crop  performed. 
The  use  of  surface  cultivators  in  spring  secures  two  requirements 
^ential  to  successful  turnip  culture — a  fine  surface  tilth,  and  a 
8ufficient  degree  of  moisture  in  the  soil  to  braird  turnips ;  by 
frequent  ploughings  in  dry  weather  the  latter  is  totally  dissipated, 
aud  an  unequal  braird,  if  not  a  useless  crop,  is  the  result.  By 
surface  tillage  the  moisture  has  no  means  of  escape,  as  there  is 
*to  inversion  of  soil ;  so  also  the  use  of  surface  cultivators  for 
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securing,  or  rather  for  preserving,  a  fine  surface  tilth.     No  com 
pact  furrows  or  unyielding  clods  are  by  these  brought  to  the  sur 
face,  but  a  finely-reduced  soil,  as  left  by  the  action  of  the  winter's 
frosts,  is  prepared  for  the  reception  of  the  seed.    When  land  is 
dirty,  and  when  farmyard  manure  is  applied  in  the  drill,  there  i 
not  a  sufficient  depth  of  surface  tilth  to  earth  up  a  ridge  withon 
a  ploughing  in  spring ;   spring  ploughing,  however,  should  b 
avoided  where  circumstances  permit.    Where  ploughing  is  adopt 
ed,  this  operation  is  generally  immediately  followed  by  harrowing 
and  this  again  by  rolling.    When  the  land  is  allowed  to  lie  a  fei 
days  after  either  having  been  ploughed  or  grubbed,  it  ought  to  b 
left  in  a  rolled  state,  to  prevent  the  dissipating  of  moisture.  Some 
farmers  object  to  this,  on  the  ground.that  it  not  only  prevents  the 
destruction  of  couch-grass  in  dry  weather,  but  fosters  its  growth. 
Boiling  has  no  doubt  this  tendency,  but  the  advantages  it  secures 
preponderate  over  the  disadvantages,  and  the  presence  of  couch- 
grass  is  not  compatible  with  high  farming.    Part  of  farmyarf 
manure  is  applied  in  autumn,  but  by  far  the  largest  proportion  is 
applied  in  the  drill.    Many  farmers  adopt  manuring  in  autumn  to 
expedite  turnip-sowing,  but  few,  apart  from  this  advantage,  ap- 
prove of  it.      Thus,  Mr  Wilson,  Edington  Mains,  Mr  Hardie  of 
Harrietfield,  Mr  Usher,  Stodrig,  Mr  Logan,  Woodend — all  cele- 
brated turnip-growers — manure  chiefly  in  the  drill.     Apart  from 
the  waste  from  filtration  consequent  on  autumn  manuring;  un- 
questionably the  turnip  succeeds  best  where  farmyard  manure  is 
within  the  immediate  reach  of  its  roots.     This  is  best  secured  by 
manuring  in  the  drill,  and  a  less  quantity  of  manure  is  thus 
required,  as  it  is  all  available.     The  writer,  from  repeated  trials, 
has  found  that  manure  in  the  drill  produces  a  bulkier  crop  of 
turnips  than  when  applied  in  autumn,  and  the  difference  in  favour 
of  the  former  is  especially  remarkable  with  swedes.    There  are 
doubtless  circumstances  which  render  autumn  manuring  impera- 
tive, such  as  when  a  farmer  has  a  larger  area  under  turnips  than 
forces  to  work  it,  steep  land  which  the  operation  of  applyiHf 
manure  in  spring  destroys,  and  light  open  soils,  on  which  manuft 
if  not  well  prepared,  operates  injuriously  in  the  drill.    Autumn 
manuring  in  almost  all  such  cases  is  adopted  in  both  countiea  B 
is  the  general  practice  for  farmers  to  apply  farmyard  manure  to 
the  whole  of  their  turnip  "  break,"  and  thus  they  leave  no  portion 
of  land  solely  dependant  on  artificial  manure.    The  rank  cereal 
crops  produced,  and  the  free  use  of  artificial  foods,  enable  them*0 
carry  this  out.    Some  farmers  pursue  a  system  of  keeping  a  yea# 
manure  beforehand,  while  others  use  all  up  to  what  is  made  wiifci*1 
two  months  from  the  time  that  it  is  applied.    The  latter  is  th6 
most  prevalent  mode,  and  the  former  is  chiefly  adopted  where 
autumn  manuring  is  carried  out.    There  is  an  evident  waste  in  r0- 
taining  farmyard  manure  over  the  summer  months  unless  it  is  kept 
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undercover,  and  as  manure  made  from  rich  food  is  in  a  green  state 
equally  as  valuable  as  in  an  old,  the  using  up  of  the  manure  is  the 
preferable  mode.    Last  season  a  Roxburghshire  farmer  tried  a  new 
experiment  with  turnips.   The  field  he  experimented  upon  consists 
cf  a  fine  loamy  soil,  clean,  and  in  high  condition.  Last  autumn  he 
ploughed,  harrowed,  &c,  the  field,  formed  the  drills,  manured  in 
the  drill,  and  closed  them  ;  in  fact,  performed  in  autumn  all  the 
-usual  spring  operations  for  turnip  culture  up  to  seeding.   The  land 
was  left  in  drill  all  winter.     In  May  the  drills  were  slightly  har- 
rowed down ;  guano  applied  to  the  tops  of  drills,  after  which  the 
drills  were  again  earthed  up  with  the  plough,  and  the  seed  sown. 
The  surface  tilth  was  remarkably  fine,  and  the  result  is  an  excel- 
lent crop  of  turnips.    Manure,  when  applied  in  the  drill,  should 
not  be  allowed  to  waste  from  evaporation,  but  covered  up  as  soon 
as  spread.   This  is  best  attained  when  either  some  ploughs  are  em- 
ployed to  form  ridges,  and  others  speedily  to  close  them,  or  when 
all  the  ploughs  follow  each  other,  forming  the  ridges  the  one  way, 
and  closing  them  the  other.    The  double  mouldboard  plough  is 
generally  used  for  ridging,  although  some  farmers,  for  lightness  of 
draught,  use  the  common  plough.     On  imperfectly  reduced  soils 
the  latter  implement  is  preferable  to  the  other,  as  it  does  not  collect 
so  many  clods  into  the  centre  of  the  ridge.    Drilling  27  inches 
apart,  seeding  with  5  lb.  of  Swedish  seed  per  acre,  and  2  lb.  of 
the  common  varieties,  leaving  the  plants  ten  inches  apart  in  the 
lows,  frequent  horse-hoeings,  and  sometimes  a  light  plough-paring, 
are,  apart  from  artificial  manuring,  the  chief  operations  necessaiy 
to  raise  a  turnip  crop.     The  quantity  of  farmyard  manure  applied 
in  the  drill  is  from  15  to  20  cart-loads.     Artificial  manure  is  sown 
"with,  the  hand  on  the  top  of  the  latter ;  and  among  a  great  variety 
of  manures  now  used,  a  mixture  of  superphosphates  and  Peruvian 
guano  is  the  favourite,  and  withal  the  most  successful  manure  ; 
ttoee-fifths  of  superphosphates,  and  two-fifths  of  Peruvian  guano, 
HJ&  the  usual  proportions.     For  swedes,  Peruvian  guano  alone, 
*ith  twenty  cart-loads  of  well-prepared  farmyard  dung,  is  the  best 
Manure.     The  varieties  of  turnips  generally  sown  are  of  the  Swed- 
wb-^kirving's  and  Marshall's ;  of  the  common — yellow  bullock, 
green  top,  and  white  globe.      The  proportional  acreage  under 
fwedes  has,  within  the  last  ten  years,  greatly  increased.  White  globe 
kthe  variety  to  use  first,  as  it  is  the  best  to  begin  hoggs  upon;  and 
*hen  it  can  be  preserved  until  spring,  it  is  best  for  lambing  ewes. 
53ie  storing  of  turnips  is  an  important  matter.  Those  farmers  who 
store  them  for  spring  use  for  cattle,  usually  pull  by  the  end  of 
November,  while  yet  full  of  sap,  and  put  them  into  oblong  pits,  or 
*&to  large  square  heaps  three  feet  deep.    The  latter  mode  is  the 
best,  as  it  exposes  less  upright  surface  to  the  horizontal  sweep  of 
**osty  winds.    A  thick  covering  of  straw,  with  only  as  much  earth 
•»  to  keep  it  firm,  is  all  that  is  required    The  writer  has  seen  two 
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hundred  cart-loads  stored  in  this  way  in  one  heap,  and  when  uifc— 
covered  in  spring,  they  were  as  sound  and  nutritious  as  whe*^* 
newly  stored.     Bain  falling  on  a  flat  and  unprotected  surface  i:xz* 
this  form  does  no  injury  to  the  turnips,  and  a  sufficient  depth  of 
straw  to  protect  them  from  frosts  is  the  primary  consideration.  Tt*  ^ 
greater  the  quantity  put  together  in  the  square  form  the  bettex-, 
provided  the  depth  is  limited,  as  there  is  thereby  less  exposure  of 
a  perpendicular  surface.    For  spring  use  for  sheep  they  are  some- 
times stored  in  pits  over  the  field,  and  sometimes  earthed  up  k>y 
the  plough  in  the  drill  where  they  grow.    A  plan  adopted  in  some 
of  the  English  counties  of  forming  a  deep  furrow  every  third  drill, 
and  pulling  three  drills,  and  putting  tops,  bulbs,  and  roots,  unse- 
parated,.  into  the  furrow,  and  covering  them  as  deep  with  earth  as 
the  plough  can  perform,  seems  worthy  of  wider  adoption. 

Mangold. — The  small  acreage  Roxburgh  produces  is  not  worth  j 
noticing.  Berwick  ranks  along  with  Haddington,  as  next  to  Ayr  J 
and  Wigton,  though  far  short  of  the  area  of  these  mangold-produ- 
cing counties.  This  reveals  a  singular  anomaly,  as  the  two  eastern 
counties  have  nothing  in  common  with  the  western  counties.  In 
fact  the  nature  of  the  respective  soils  is  quite  different*  while  the 
much  greater  quantity  of  rain  which  falls  on  the  west  coast,  renders 
the  respective  climates  dissimilar.  Depth  of  soil  is  probably  an 
explanation  of  the  seeming  anomaly.  Crops,  however,  are  not 
grown  solely  for  adaptability  to  soils,  but  their  extent,  influenced  i* 
by  other  circumstances.  Mangolds,  for  example,  are  an  essential  k 
adjunct  to  dairy  farming  or  the  soiling  of  cattle,  and  generally  h 
when  these  are  most  carried  out,  there  are  mangolds  most  grow  j: 
Berwick,  on  the  whole,  produces  excellent  mangold,  and  several  t; 
fields  of  this  root  which  the  writer  witnessed  in  the  Merse  this  p 
season,  could  not  be  far  short  of  forty  tons  per  acre.  '      i 

Potatoes,  as  might  be  anticipated,  from  the  extensive  area  that      v. 
is  allotted  to  the  turnip  crop,  do  not  take  a  prominent  place  in  the      \: 
husbandry  of  Roxburgh  and  Berwick.    On  the  contrary,  Roxburgh       J 
has  the  least  proportionate  acreage  of  any  of  the  Scottish  counties       j 
under  this  crop,  and  Berwick  next    The  potato  is  consequently 
grown  more  for  domestic  use  than  for  sala    The  growth  of  &fa 
crop,  however,  for  sale,  has  been  steadily  increasing  of  lata.  Orkney 
reds  and  some  of  the  coarser  varieties  of  whites,  are  the  varieties 
chiefly  planted.    American  earlies,  and  Prince  Regents,  though 
they  command  a  higher  price,  yet  from  their  deficiency  of  hauliP^ 
not  affording  a  sufficient  covering  to  the  soil,  they  are  not  so  piO~ 
fitable  for  a  succeeding  crop  as  the  luxuriant  haulmed  varieties 
An  intelligent  farmer  lately  told  the  writer  that  he  had  a  quarts 
of  barley  to  the  acre  less  after  early  than  after  red  potatoes ;  tbe 
writer  has  witnessed  similar  results. 

i  Of  Carrots,  Cabbage,  Here,  Rye,  Flax,  dkc,  the  area  unde** 
each  and  all  is  so  small  in  .both  counties,  that  they  belong  more  W 
a  horticultural  than  an  agricultural  "  paper," 
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ARTIFICIAL  OBAK8E8. 

Saving  two  crops — first  and  second  years — under  grass,  it  con- 
uently  extends  over  about  the  double  of  the  area  of  any  other 
x  Both  years'  grass  in  both  counties  is  chiefly  used  for  pasture. 
the  majority  of  the  farms  a  small  field  of  the  first  year's  grass  is 
ually  cut  for  spring  food  for  horses,  but  with  the  exception  of 
e  heavy  clay  farms  in  the  Merse  and  Lilliesleaf  parish,  gene- 
jt  little  artificial  hay  is  cut  for  sale  Of  late  years  great  improve- 
rs have  been  effected  in  the  mode  of  sowing  grasses.  Machine 
been  substituted  for  hand  sowing,  light  for  heavy  harrows.  A 
r  surface  tilth  previous  to  the  sowing  of  seeds,  and  a  firmer 
ipression  of  the  soil  after,  have  all  tended  to  improve  artificial 
aires.  Seeds  are  generally  sown  after  land  is  rolled,  for  the 
pose  of  securing  for  them  an  equal  depth  of  soil  harrowed  in 
h  light  harrows,  and  the  sowing  operations  completed  with  a 
and  rolling.  The  following  mixtures  of  seeds  adopted  by  well- 
awn  agriculturists,  show  the  prevailing  custom  of  different  dis- 
cts  in  the  counties.  Mr  Wilson,  Edington  Mains,  allows  for  the 
Id  he  annually  sows  for  mowing  red  clover  and  Italian  ryegrass 
dy, — for  pasture  141b.  of  mixed  clover,  consisting  of  white  and 
sike  clovers,  trefoil  and  a  little  parsley,  the  proportions  being 
Lfcen  varied  according  to  soil,  and  half  bushel  perennial  ryegrass 
er  acre.  Mr  Usher,  Stoding,  generally  sows  for  pasture  12  lb. 
ellow  clover,  4  lb.  red,  and  4  lb.  white,  with  only  about  two- 
lirds  of  a  bushel  of  annual  ryegrass.  Mr  Craw,  Whitsomehill, 
t  pasture  sows  6  lb.  of  white  clover,  4  lb.  yellow,  2  lb.  alsyke, 
lbt  rib-grass,  and  from  three-fourths  to  1  bushel  of  perennial 
'egiass.  Mr  Bruce,  Easter  Langlee,  sows  4  lb.  of  white  clover, 
lb.  of  yellow,  3  lb.  of  cow  grass,  or  perennial  red  clover,  and  a 
tie  alsike.  Mr  Allan,  Billiemaius,  sows  two-thirds  of  a  bushel 
perennial  ryegrass  and  Italian  mixed,  2  lb.  of  alsike  clover, 
lb.  of  white,  and  4  lb.  of  cow  grass.  Mr  Mills,  Greenend,  St 
swells,  uses  per  acre  4  lb.  of  yellow  clover,  4  lb.  of  white,  4  lb. 
w  grass,  and  2  lb.  of  alsika  Mr  Mills  substitutes  cow  grass 
red  clover,  because  his  land  is  "  tired"  of  the  latter.  Mr  Hardie, 
urietfield,  Kelso,  sows  6  lb.  of  white  clover,  4  lb.  of  yellow, 
b.  of  red,  and  1  lb.  of  perennial  ryegrass.  The  latter  gentle- 
n  has,  by  accurate  experiment,  ascertained  that,  upon  his  farm, 
ike  clover  is  the  latest  clover  in  spring,  and  will  not  feed  so 
toy  sheep  per  acre  as  white  or  red  clovers.  On  the  whole,  alsike 
►ver  is  most  successful  in  high  situations.  The  same  gentleman 
a  also  tried  Cock's  foot  grass,  but  did  not  find  it  equal  as  pasture 
perennial  ryegrass.  Perhaps  the  greatest  drawback  to  the  use 
such  natural  grasses  as  crested  dogs-tail  grass,  Dactylus  glomer- 
u>  &c,  is  the  risk  of  seeding  land  with  couch-grass,  &c,  as  these 
wieties  are  difficult  to  obtain  free  of  spurious  seeds.  From  an 
ualysis  by  Dr  Voelcker,  it  appears  that  CTested  dogp-toil  gtasfc  S& 
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one  of  the  most  valuable  varieties,  and  this  is  borne  out  by  the  ex- 
perience of  one  of  the  most  intelligent  practical  farmers  in  Berwick- 
shire, who  annually  sows  a  quarter  of  a  bushel  per  acre  of  this 
variety  for  pasture,  and  who  for  several  years  has  realised  the 
highest  price  for  his  lambs.  Mr  Usher  says,  that  although  Italian 
ryegrass  is  still  largely  grown  by  some  farmers  in  Kelso  district, 
yet  it  is  rather  getting  out  of  favour,  as  it  is  injurious  to  clovers. 
The  writer  has  ascertained  that  this  is  the  case  throughout  both 
counties  generally.  For  soiling  cattle,  and  for  yielding  several 
cuttings,  Italian  is  the  best  variety  of  grass ;  but  this  shall  be  after* 
wards  referred  to. 

Summer  fallowing  demands  a  passing  notice.  In  Roxburgh  the 
system  is  all  but  abandoned.  In  Berwick  there  is  still  a  con- 
siderable area  under  fallow,  but  it  is  rapidly  diminishing.  Some 
of  the  most  intelligent  farmers  still  contend  that  it  is  the  most 
profitable  mode  to  adopt  on  cold,  tenacious  clays,  and  that  better 
crops  of  wheat  and  clover  are  thus  obtained.  Doubtless,  soils 
difficult  to  reduce,  and  which  yield  a  poor  crop  of  turnips,  ought 
to  be  fallowed,  as  they  are,  under  existing  circumstances,  not 
adapted  for  root  crops.  It  is  the  physical  condition  of  these  soils, 
however,  that  operates  injuriously  to  turnip  culture,  and  this  can 
be  greatly  ehanged  by  efficient  management,  such  as  draining  and. 
liming, 

IMPLEMENTS  OF  HUSBANDRY. 

In  this  department  there  have  not  been  many  new  introduc- 
tions, but  chiefly  improvements  effected  on  old  inventions.    TT^ae 
farmers  of  either  county  have  not  been  carried  away  by  a  maczwa 
for  possessing  new  and  often  comparatively  worthless  impale- 
ments.    The  implements  in  general  use  embrace  the  commM^ou 
swing,   paring  trench,   and  subsoil  ploughs.     The  short-bod=^fed 
cart  for  ordinary  farm  purposes,   and  the  long  cart  with«^-  o^ 
attached  or  removable   frames — for  hay  and  the  in-gathei     -3*g 
of  crops,  fallow-grubbers,  heavy  and  light,  and  driU-grabfc=r>eTS 
of  various  kinds,  harrows,  common  brake  and  Norwegian,  ^i  Tftss 
and  grain  broadcast  sowing  machines,  self-feeding  turnip  s<^  -0*" 
.   ing  machines,  wooden  and  iron  rollers  or  clod-crushers,  tumr=»1P" 
cutters,  and  guano-crushers,  corn  and  cake  bruisers,  attached— ^B  *° 
fixed  thrashing-machines  driven  by  steam  power,  and,  as  forme&^^jy 
mentioned,  drill  and  reaping  machines,  &c,  &c.     A  trial  was  m^  -a"e 
of  the  steam  plough  this  season  (1861)  on  the  farm  of  Eding — ^?n 
Mains,  and  those  who  witnessed  it  were  satisfied  with  the  wo^^ 
Unquestionably,  if  the  use  of  the  steam  plough  is  in  any  c*^836 
practicable  or  profitable,  it  must  be  on  deep  clay  soils,  and  in  la-^^ 
square  fields,  such  as  prevail  in  the  Merse  of  Berwickshire.    Ap^*^ 
from  the  Merse,  however,  and  the  Vales  of  Teviot  and  Tweed,  ^idte 
greater  portion  of  land  is,  from  its  shallow  nature,  and  from  h^r* 
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ing  often  protruding  rock,  not  adapted  for  steam  cultivation,  so 
that  if  the  success  of  future  agriculture  depends  on  steam  cultiva- 
tion, as  some  predict,  many  border  farmers  are  fated  to  remain 
stationary.     The  common  malleable  iron  swing  plough  is  in  most 
use,  and  is  made  to  take  a  rectangular  furrow  of  uniform  depth. 
Depth  of  furrow  is  generally  regulated  by  the  nature  of  the  soil 
and  the  time  of  ploughing.     The  autumn  furrow  for  fallow  is 
ploughed  from  10  to  12  inches  deep,  lea  from  6  to  8  inches,  and 
land,  after  turnips,  about  6  inches.    Grass-seed  machines,  whioh 
sow  a  breadth  of  16  feet,  are  universal,  and  machines  for  sowing 
grain  are  now  also  considerably  used.     An  implement  lately  in- 
vented by  Mr  Thomson,  engineer,  Stow,  has,  during  the  last  two 
years,  been  introduced  into  the  west  part  of  [Roxburghshire,  and 
promises  to  become  useful    A  grass-seed  machine  is  attached  to 
an  ordinary  sized  roller,  and  covers  the  same  breadth,  and  is  so 
attached  that  the  grass  seed  may  either  be  deposited  before  or 
after  the  roller.    The  operations  of  seeding  and  rolling  are  thus 
completed  at  once.    Heavy  clod-crushers  are  rather  getting  out  of 
use.    Farmers  have  learned  from  experience  that  there  is  nothing 
so  injurious  to  land  as  the  use  of  weighty  implements  for  although 
ftese  may  make  a  finely-reduced  surface  soil,  yet  they  render  the 
soil,  a  few  inches  below  the  surface,  firm  and  compact,  and,  in 
feet,  undo  former  labours.    The  use  of  such  implements  may  indeed 
be  taken  as  a  test  of  bad  farming,  for  drains  and  lime  are  the  best 
j^eans  for  reducing  any  variety  of  soil,  and  the  means  good 
***mers  generally  employ  to  accomplish  this  end.*    The  grubber 
^as  introduced  into  Roxburgh  about  the  year  1841,  and,  as  already 
^oticed,  has  proved  a  most  useful  implement  for  surface  tillage. 
*he  turnip  cutter  too — Gardner's  and  others — has  proved  a  great 
*H>on  to  the  farmer,  both  as  regards  the  economising  of  food  and 
***ducing  the  rapid  fattening  of  stock.    The  lessening  of  manual 
***lxrar  consequent  on  the  introduction  of  cake  and  guano-crushers, 
^c,  &c.  are  well  known. 

8T0CK  HUSBANDRY 

Jjtnbraces  several  important  branches  of  Border  agriculture. 
^he  solely  pastoral  farming  is  confined  to  the  Cheviot  and 
J^unmermuir  ranges,  the  lofty  peaked  fells  of  Upper  Teviot, 
^■nd  the  Liddlesdale  Hills.  This  kind  of  farming  has  under- 
gone little  change  for  a  long  period,  save  that  the  area  under 
^t;  has  greatly  diminished,  and  is  rapidly  diminishing.     The  breeds 

*  It  would  certainly  indicate  good  management  on  the  part  of  clay-land  farmers  to 

*>«  able  to  dispense  entirely  with  heavy  clod-crushers.    These  are  no  doubt  less  used 

for  pulverising  the  land  than  was  wont  to  be  the  case.    Drainage  has  greatly  assisted 

*»y  Tendering  the  land  sooner  and  better  suited  for  the  plough,  while  the  action  of 

tibs  atmosphere  completes  the  pulverising.     On  most  forms,  however,  heavy  rollers 

*ud  clod-crushers  are  found  at  times  to  be  invaluable  implements. — Ed. 
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of  sheep  in  the  pastoral  districts  are  Uackfdced  and  Cheviot  Thoug 
there  are  a  few  flocks  of  the  former  in  Liddesdale,  yet  this  bre< 
is  now  almost  solely  confined  to  the  LammQrmuirs.  Crossing  th 
breed  with  Cheviot  or  Leicester  male  sheep  is  very  general,  ai 
as  has  long  been  the  custom  of  those  who  adopt  crossing,  e? 
lambs  are  bought  at  West  Linton  market  for  breeding  ewe 
Lambs  produced  from  blackfaced  ewes  and  Leicester  rams  fatto 
with  amazing  rapidity ;  and  some  of  those  reared  on  the  pastor 
hills  on  the  south-east  of  the  Lammermuir  range  are  not  surpass< 
by  the  best-fattened  lambs  in  lowland  situations.  The  Chevi 
breed  still  prevails  on  its  native  mountains,  the  Cheviot  hills- 
and  is  also  the  chief  breed  in  Liddesdale,  Teviotdale,  and  on  tl 
Lammermuirs.  With  the  exception  of  Dumfries,  Eoxburgh  is  n 
equalled  for  a  superior  breed  of  Cheviots  by  any  county ;  and  tl 
fact  that  in  it  are  reared  and  grazed  the  flocks  of  the  three  mc 
renowned  breeders  of  Cheviots, — Mr  Aitchison  of  Iinhope,  1 
Elliot  of  Hindhope,  and  Mr  Brydon  of  Moodlaw — some  of  t 
flocks  of  the  latter  gentleman  being  grazed  on  the  south-weste 
confines  of  the  county — proves  its  pre-eminence  in  this  breed 
sheep.  In  the  absence  of  statistics  it  is  difficult  to  form  a  clc 
estimate  of  the  comparative  numbers  of  blackfaced  and  Chevi 
sheep  in  the  counties,  but  these  may  be  roughly  estimated  as  s 
Cheviots  for  one  blackfaced.  Occupying  the  highest  hills,  t 
blackfaced  breed,  as  improvements  advance,  is  diminishing;  inde 
all  upland  improvements  tend  to  make  the  Cheviot  breed  suppla 
the  blackfaced ;  and,  again,  the  half  Leicesters  supplant  t 
Cheviot,  and  the  full-bred  Leicester  goes  on  extending  its  ranj 
This  is  well  illustrated  in  the  change  of  stock  exhibited  at  t 
great  lamb  fairs  of  St  Boswells  and  Melrose.  Formerly,  dt  t 
first-named  fair,  Cheviots  were  exhibited  in  great  numbers  ;  no 
not  a  Cheviot  lamb  is  shown.  Formerly,  at  Melrose  Fair,  soi 
lots  of  blackfaced  were  shown,  and  the  number  of  Cheviots  i 
exceeded  that  of  half-breds.  Now,  no  blackfaced  lambs  are  e 
hibited,  and  the  show  of  half-breds  far  exceed  that  of  Chevic 
The  only  improvements  effected  on  pastoral  ranges  are  surfi 
liming  and  closed  drains,  and  these  have  been  carried  out  01 
vefy  limited  scale.  Where  they  have  been  carried  out,  howe^ 
they  have  greatly  improved  the  pastures.  Artificial  shelter  is  » 
"almost  unknown,  and  mountain  flocks  have  no  shelter  save  tl 
afforded  by  the  conformation  of  the  hills.  Hill  shelter  seems 
be  more  needed  now  than  formerly,  for  the  recent  introduction 
a  larger  breed  of  Cheviots — not  an  improvement — which  are  s* 
and  not  fitted  to  endure  the  severity  of  winter,  will  only  tend 
profit  when  associated  with  increased  care.  Ascending  the  s<5 
of  better-fed  flocks,  the  Cheviot  flock,  with  half-bred  la/rft 
next  demands  notice.  Here  we  leave  the  wholly  pastoral  m 
come  to  the  partly  arable  and  partly  pastoral  farm.    Of  late  y^ 
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tills  description  of  farming  has  greatly  increased,  and  it  prevails 
in  all  upland  districts  where  land  has  been  recently  reclaimed. 
Some  of  the  lowest-lying  farms  of  Lamniermuir,  those  in  Lauder- 
dale, and  in  the  parishes  of  Ashkirk,  Kirton,  Bedrule,  and  More- 
battle,  belong  to  this  class.    The  management  of  pastoral  land 
is  doubtless  distinct  from  that  of  arable,  but  when  both  are  on  the 
same  farm,  the  one  is  farmed  so  as  to  suit  the  other.    This  is 
indeed  imperative  where  Cheviot  ewes  are  crossed  with  Leicester 
rams,  as  half-bred  lambs  are  only  successfully  reared  where  the 
mothers  get  turnip  food  in  spring,  and  the  lambs,  along  with  the 
mothers,  get  a  few  hours'  run  over  sown  grasses  in  summer.    The 
arable  and  pastoral  land  are  thus  made  a  mutual  benefit,  the  crops 
of  the  former  improving  and  providing  for  a  greater  number  of 
sheep ;  and  the  sheep,  on  the  other  hand,  imparting  fertility  to  the 
arable  land,  and  this  is  generally  a  very  successful  mode  of  farm«r 
ing.  Apart  from  these  advantages,  sheep  which  get  sown  along  with 
old  pastures  are  less  liable  to  disease,  such  as  "  loupin'  ill,"  which  is 
prevalent  on  the  Border  hills.     One  drawback  to  half-bred  lambs 
is,  that  secondary  ewe  lambs  can  only  be  obtained  to  maintain  the 
breeding  flock,  but  the  extra  prices  realised  for  half-bred  lambs 
more  than  compensate  for  this  drawback. 

Still  higher  in  the  scale  of  improvement,  and  more  valuable, 
are,  half-bred  flocks,  with  three  parts  bred  lambs.  These  are  kept 
on  lower  lying  and  wholly  arable  farms.  Compared  with  Cheviot 
ewes,  half-breds  require  higher  keep  and  better  shelter,  and  yield 
toore  mutton  and  wool  They  are  also  more  prolific ;  and  it  is 
aot  rare  for  flocks  to  yield  two4hrrds  of  twins.  The  lambs  are 
eagerly  sought  for  by  hogg-feeders,  as  they  fatten  much  sooner 
than  half-breds. 

The  last  and  best  variety  of  breeding  sheep  are  pure  bred 
Leicester*.  These  are  kept  as  regular  fetock  by  a  great  many 
farmers  in  the  Kelso  district,  as  well  as  in  the  low  lands  of 
Berwickshire,  for  breeding  rams.  This  system  sprung  up  within 
the  last  twenty  years ;  and  so  rapid  has  been  its  progress  and  so 
marked  its  success,  that  at  the  annual  tup  show  and  auction  sales 
held  at  Kelso  in  September,  the  show  of  Leicester  rams  is  not 
equalled  for  numbers  and  quality  at  any  fair  or  auction  sales  in 
Scotland.  The  average  show  is  about  two  thousand,  and  breeders 
from  all  parts  of  Scotland,  Ireland,  and  the  north  of  England,  are 
attracted  to  purchase.  Fifty  pounds  are  frequently  given  for  a 
superior  ram,  and  some  large  lots  average  upwards  of  i?13.  The 
veil-known  names  of  Lord  Polwarth,  Mr  Oockburn,  late  of  Sister- 
path;  Messrs  Stark,  Mellenden;  Simson,  Blainslie;  Simson,  Court- 
hill;  Hardie,  Harrietfield;  Purves,  Burnfoot;  and  many  others  who 
might  be  named,  stand  high  as  breeders  of  this  class  of  sheep. 
Considerable  discussion  has  recently  taken  place  concerning  the 
true  Leicester  or  Dishley  breed,  some  contending  that  the  sheep 
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of  Kelso  district  are  pure  Leicesters ;  while  others  contend  that 
the  smaller-boned  sheep  south  of  the  Tweed  are  the  true  de- 
scendants of  the  Dishley  breed.  Both  parties  are  probably  correct; 
and  the  difference  of  form  now  manifested  by  the  so-called  diffe- 
rent breeds  is  not  greater  than  might  be  supposed  between  two 
off-shoots  of  the  same  breed,  having  been  differently  treated  in 
different  climates.  As  it  is,  the  Kelso  farmers  ought  to  stick  to 
the  breed  of  sheep  they  have  adopted,  as  they  yield  more  wool, 
and  have  larger  frames  than  the  other  off-shoot  from.  Dishley ;  and 
their  aptitude  to  fatten  is  borne  out  by  the  unequalled  rapidity 
with  which  they  are  matured  for  the  market.  And  this  brings 
under  notice  a  most  important  branch  of  farming  lately  sprung  up 
also — viz.  the  fattening  of  hoggs  (one-year-old  sheep)  ;  and  here 
also,  in  this  branch  of  farming,  Berwick  and  Boxburgh  take  the 
foremost  position.  Farms  best  suited  for  this  mode  of  farming 
are  those  which  have  a  dry  soil,  and  an  undulating,  southernly 
exposure.  Some  farmers  fatten  the  produce  they  breed;  others 
who  have  no  breeding  stock  purchase  lambs  at  St  Boswells  and 
Melrose  fairs.  The  lambs  are  kept  on  hay  or  stubble  foggage 
till  the  end  of  October,  when  they  are  folded  on  white  globe 
turnips  for  about  six  weeks.  They  are  then  put  on  cut  turnips, 
and  get  a  little  cake  and  oats,  and  are  frequently  ready  for  the 
butcher  by  the  end  of  April.  Of  late  years  several  farmers  have 
by  the  beginning  of  May  realised  50s.  per  head  for  hoggs  out  of 
the  wool  It  may  here  be  remarked,  that  for  the  proper  distribu- 
tion of  their  excrements,  and  for  allowing  the  land  equal  tramp- 
ling, it  is  essential  to  shift  hoggs,  getting  cut  turnips  every  day. 
In  concluding  these  cursory  statements  regarding  the  breeds  of 
sheep  in  the  counties,  the  writer  has  pleasure  in  recording  that 
the  Leicester  breed  of  sheep  in  the  counties  of  Boxburgh  and  Ber- 
wick is  not  equalled  in  any  county  in  Scotland ;  that  the  Cheviot 
breed  in  EoxbuTgh  is  not  surpassed  in  any  other  county ;  and  that 
both  counties,  apart  from  quality,  maintain  a  greater  number  of 
sheep  in  proportion  to  their  total  acreage,  than  any  two  other 
counties  in  Scotland. 

CatiU. — Concurrent  with  sheep  husbandry  in  lowland  districts 
is  that  of  cattle.  This  department,  too,  occupies  a  prominent  place 
in  both  counties,  and  they  both  stand  high,  especially  in  the 
department  of  fattening  cattle.  Dairy  farming  there  is  none  save 
that  only  which  is  necessary  to  supply  domestic  wants.  Nor 
does  the  Border  farmer  boast  of  owning  a  long-pedigreed  breed  of 
cattle,  such  as  are  only  kept  to  swell  the  successful  lists  of  the 
National  Show,  although  in  this  department,  too,  Messrs  Dickenson, 
Magdalenhall ;  Milne  of  Faldonside ;  Wilson  of  Cumledge ;  Sim- 
son,  Blainslie ;  and  Brodie,  Clarilaw, — are  well  known  as  success- 
ful exhibitors  at  local  as  well  as  at  the  Highland  Society's  Exhibi- 
tions. The  majority  of  the  Border  farmers  judge,  and  judge  truly, 
that  high  and  profitable  farming  is  mora  fitly,  and  certainly  more 
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frequently,  associated  with  luxuriant  crops  and  weedless  fields, 
than  with  the  mere  ownership  of  cattle,  which  any  one  with 
capital  may  possess,  if  he  chooses  to  purchase,  and  which  withal 
often  owe  their  success  to  over-feeding.    The  breed  of  cattle,  how- 
ever, as  short-horns,  are  equal,  if  they  do  not  surpass,  any  other 
county ;  but  they  are  generally  kept  more  for  profit  than  fancy. 
Each  farmer  keeps  as  many  cows  as  support  so  many  calves,  as 
half  the  number  of  cattle  he  usually  fattens,  so  that  his  annual 
cast  of  fattened  cattle  are  half  of  them  bred  on  the  farm,  and  half 
bought  in.    This  accounts  for  the  comparatively  small  number 
of  cattle  in  the  counties  as  given  by  the  Highland  Society's 
returns.     These  returns  were  drawn  up  prior  to  the  time  the 
Border  farmers  purchase  cattle  to  fatten,  which  is  generally  in 
September ;  and  these  cattle  are  chiefly  bred  in  other  counties, 
and  bought  at  Newcastle,  Falkirk,  Jedburgh,  and  Kelso  fairs. 

The  different  modes  of  fattening — in  stalls,  boxes,  and  in  courts 
— are  all  practised ;  but  the  latter  mode  is  the  most  prevalent    I 
give  the  practices  of  a  few  well-known  fatteners  of  cattle,  whose 
produce  often  swells  the  number  of  the  first-class  cattle  exhibited 
at  Newcastle  and  Smithfield  Christmas  Shows : — Dr  Murray  of 
Eersknowe,  Kelso,  who  annually  fattens  from  seventy  to  ninety 
cattle  rising  three  and  four  year  old ;  feeds  almost  entirely  on  white 
globe  till  nearly  the  1st  of  January ;  after  that  time,  on  cut  swedes ; 
finishing  off  with  from  4  to  6  lb.  of  oil-cake  for  the  last  six  weeks 
—time  of  fattening,  five  or  six  months.    Mr  Mills,  Greenend, 
St  Boswells,  feeds  part  in  courts  and  part  in  boxes,  but  prefers  the 
latter,  and  allows  4  lb.  of  oil-cake  the  last  three  months.    Mr 
Wilson,  Edington  Mains,  also  feeds  partly  in  boxes  and  partly  in 
courts;  puts  in  his  cattle  to  fatten  about  the  1st  of  October, 
giving  about  1  cwt.  of  globe  turnip  daily  to  each  bullock  at  two 
feeds.    He  also  gives  each  beast  a  mash  twice  a-day,  which  con- 
sists of  chopped  straw  moistened  with  a  gruel  which  is  cooked  in 
an  open  kettle.    The  gruel  is  made  by  boiling  ground  rape-cake 
and  meal  of  any  kind  of  grain  which  happens  to  be  cheapest  at 
the  time.    The  weight  of  cake  and  meal  Mr  Wilson  allows  to  his 
cattle  is  usually  about  3  lb.  per  bullock  per  diem,  and  the  allow- 
ance is  increased  as  the  animal  approaches  marketable  fatness. 
Mr  Hardie,  Harrietfield,  one  of  the  best  cattle-fatteners  in  Scot- 
land, and  who  frequently  gives  from  i?20  to  ^O  for  cattle  to  put 
in  to  fatten,  feeds  part  in  boxes  and  part  in  courts.     Mr  Hardie 
generally  depastures  about  forty  cattle — about  half  the  number 
he  usually  fattens— on  old  grass,  and  allows  them  a  little  cake 
for  a  month  before  they  are  put  in  to  fatten.    He  commences  with 
white  globe,  which  he  continues  for  a  month,  and  after  allows  cut 
swedes.    Prom  the  time  the  cattle  are  put  in  to  the  time  they  are 
sold,  the  quantity  of  cake  allowed  increases  from  2  to  6  lb.    This 
year  Mr  Hardie  had  some  remarkably  fine  year-old  suckling^ ; 
they  could  not  be  short  of  SO  imperial  stones*    "MLr  TSTOfc^Ttastast 
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Langlee,  feeds  annually  about"  fifty  cattle  in  courts  which 
five  cattle  ;  in  the  courts  are  covered  eating-troughs.  Mr  I 
prefers  courts  to  boxes  when  the  climate  is  good,  as  cattle  al 
look  better  out  of  courts  than  out  of  boxes.  Mr  Bruce  allo^ 
each  beast  during  the  period  of  fattening  about  3  cwt  of  n 
corn  and  cake. 

From  few  farms  having  a  field  of  rich  old  pasture  there  are 
few  cattle  fattened  off  grass.  The  want  of  such  fields,  adapt* 
they  are  for  yielding  food  in  all  seasons,  and  for  every  varie 
stock,  is  probably  the  greatest  defect  in  the  farming  of  Eoxt 
and  Berwick.  Nor  is  the  soiling  of  cattle  much  practise 
though  a  very  few  farmers  carry  it  out  very  successfully,  i 
from  other  considerations,  the  valuable  manure  obtained  fron 
soiling  of  cattle  is  a  strong  argument  in  favour  of  this  mode, 
the  other  hand,  the  artificial  feeding  in  open  fields,  so  far  as  n 
rial  benefit  is  concerned,  is  not  so  well  saved  as  the  excrer 
from  cattle  in  an  open  field  in  summer,  being  partly  carried 
by  evaporation.  The  following  successful  results  from  1 
manuring  and  soiling  were  obtained  last  season  (1860)  oi 
home  farm  of  Milnegraden.  The  gross  produce  was  Italiai 
grass — the  yield  of  a  field  of  7  acres. 


1st  cutting,  • 
£4,  7a.  44d.  I 


From  23d 

June 

to 

21st  July. 


Ploughing  7  acres,  at  10s.  per  acre, 
Sowing,  harrowing,  and  rolling, 
21  Bushels  seed,  at  6s.  6d.  per  bushel, 
7  cwt.  Peruvian  guano,  at  13s.  6d., 
219  tons  liquid  manure,  not  charged, 

r»™,f  «f     (  Coal  for  sag"1©*  3  day8* 

1,0s*  or      \  Engineer,  3  foyg^  at  3s#  J*,.  ^ 

I  Working  horse,  3  days,  at  3s.  per  day, 
[  Cutting  and  cartihg  home  grass, 

lit.  Cutting  82  tons  7  cwt.,  consumed  as  under — 

Tona  Cwt. 
10  West  Highland 

Cattle,      .        .    41     10 
44  Sheep,         .        .    23      2 
8  Horses,       .        .     12     15  at  2d.  per  st. 
6  Cows,  .        .50         do. 


Expendii 
£3  10 

are. 
0 

2     2 

0 

6  16 

6 

4  14 

6 

0     0 

0 

0    9 

44 

0    9 

0 

0    9 

9 

3     0 

0 

Re 


£17 
6  1 


Total  cosumed,    .    82      7 
2d.  Cutting  104  tons  7  cwt.,  consumed  as  under — 


Tons.  Cwt. 

83     10 

11     15 

7      7 

1    15 


9  1 
2 


Total  consumed,    ."  104      7 


Carry  forward, 


£21  11  14    £35  1 


*  On  18th  July,  16  cross-bred  bullocks  were  added  to  the  foregoing  10 
Highlanders. 
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Expenditure        fUtornt. 
Brought  forward,  £21  11     14  £35  16    0 

U.  Catting  59  tons  18  owt,  consumed  as  under— 

Tom.  Cwt 

UthOrtober.   J    8Hw"">     •  6    18  ...         710    8 

Total  consumed,    . 

itk.  Crops  consumed  on  ground  as  under— 

48  Sheep  for  3  weeks,  at  6&  each  per  week,       ....  890 

Bent  of  the  above  7  acres,  ....  1400 

Poor  Rates, 0  10    6 

Cost  of  2d  and  3d  cuttings,         ....  8  14    9 

10  West  Highland  bullocks  put  into  feeding  byre, 
18th  June,  cost  £14,  sold  81st  August  for  £18, 

10s.,  leaving  a  profit  of 45    0    0 

18  Cross-bred  bullocks  put  into  feeding  byre  18th 
July,  cost  £13  each,  valued  18th  October  at  £18, 

leaving  a  profit  of 80    0    0 

44  Sheep  10  weeks  in  pens,  cost  27s.,  sold  at  34s.,  leav- 
ing a  profit  of 15    8    0 


£44  15    74  £187    3    8 
Deduct  expenses,  44  15    74 

Nett  profit,      .         £142    8    04 

^or  this  detailed  account  the  writer  is  indebted  to  Mr  Bardner, 
Manager  of  the  farm.    The  yield  of  grass  appears  to  be  extra- 
ordinary, but  it  ought  to  be  remembered  that  Italian  or  any 
|*ass  is  very  weighty  when  newly  mown.*    The  nett  profit  from 
£  acres  is  also  extraordinary,   and  could  have   been  obtained 
by  no  other  means  than  by  the  soiling  of  cattle.    Liquid  manur- 
***g  and  soiling  to  be  successful  must  be  associated,  for  the  one  is 
*s  closely  connected  with  the  other  as  seed-time  and  harvest.     On 
Masses  alone  is  liquid  manure  of  any  use,  for  to  apply  it  to  cereal 
£*ops  it  is  generally  injurious,  and  where  it  is  not,  the  soil  must 
^  exceedingly  poor  and  badly  managed. 

The  high  and  increasing  prices  of  beef  during  the  last  season 
^dded  considerably  to  the  profits  derived  from  cattle,  and  conse- 
quently increased  the  nett  profit  derived  from  liquid  manuring. 
J^or  the  liquid  manure  nothing  is  charged,  nor  is  any  charge  made 
^br  steamed  rape-cake — of  which  the  fattening  cattle,  in  addition 
"to  grass,  got  each  41b.  per  day — as  4  tons  of  valuable  solid  excre- 


*  It  might  have  been  quite  as  satisfactory  just  to  have  given  the  gross  weight 
^^  the  grass  whioh  the  7  acres  produced.  This  statement  shows  a  very  successful 
****tanee  of  feeding  stock,  but  an  estimated  and  an  actual  value  make  up  the  total 
Titans.    The  grass  given  to  horses  and  cows  is  valued  at  too  high  a  figure — much 

**igh«r  than  it  yielded  in  soiling  cattle,  or  in  consuming  it  with  sheep  upon  the 

Chanel.— Ed. 
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ments  obtained  daily  therefrom  are  more  than  an  equivalent  for 
the  actual  value  of  the  cake  and  the  man's  wages  who  attended 
the  cattle.  If  interest  on  outlay  for  tanks,  pipes,  and  machinery 
had  been  charged  in  the  expenditure  column,  as  ought  to  have 
been  done,  the  sum  shown  in  the  account  as  nett  profit  would  have 
been  widely  different.  For  example,  supposing  that  «£500  of 
capital  had  been  invested  for  machinery,  and  7  acres  the  total 
area  on  the  farm  to  which  liquid  manure  had  been  applied,  i?92 — 
allowing  10  per  .cent  on  the  capital  expended — instead  of  <£)142, 
would  have  been  the  actual  profit  obtained.  It  must  be  borne  in 
mind,  however,  that  machinery  for  the  distribution  of  liquid 
manure  over  70  acres  does  not  involve  much  more  expenditure 
than  machinery  for  7  acres ;  therefore  the  absence  of  interest 
being  charged  in  the  foregoing  account  does  not  greatly  detract 
from  the  favourable  results  it  shows  of  liquid  manuring  and  of 
soiling  cattle.* 

By  soiling,  &c,  sixty  bullocks  are  annually  fattened  on  this 
small  farm  of  176  acres. 

Horses  are  bred  chiefly  for  agricultural  work,  not  for  sale.  They 
are  partly  of  Clydesdale,  and  partly  of  English  breed,  and  partly  a 
cross  between  these  breeds.  On  farms  in  Eoxburgh,  where  the 
five-course  rotation  is  practised,  a  pair  of  horses  are  allowed  for 
100  acres ;  in  Berwick,  80  acres  are  sufficient  for  a  yoke  of 
horses,  or,  in  other  words,  a  farm  of  600  acres  in  Eoxburgh  re- 
quire six  regular  pairs  of  horses,  and  a  pair  for  "  odd  work ; "  while 
a  farm  of  the  same  size  in  Berwick  requires  an  additional  pair. 
Nor  is  it  probable  that  any  change  in  the  mode  of  agriculture  will 
require  a  greater  number  of  horses  to  work  the  same  extent  of 
land.  Improved  cultivation  by  no  means  increases  horse  labour, 
for  after  a  farm  is  well  drained  and  limed,  it  does  not  require  much 
labour.  True,  an  increased  production  consequent  on  improved 
farming  requires  extra  work ;  but  so  far  as  horse  labour  is  con- 
cerned, this  is  limited  merely  to  extra  cartage  of  grain  crops, 
and  manure,  and  is  more  than  compensated  for  by  the  other  cognate 
result  of  higher  farming,  less  and  lighter  tillage.  The  old  practice 
of  grazing  horses  in  open  fields  during  summer  is  still  general, 
although  not  commendable.  Horses,  in  warm  weather,  are  better 
in  the  stable ;  while  a  great  saving  is  effected  by  feeding  them  on 
cut  grass. 

In  Swine  neither  of  the  counties  takes  a  prominent  place. 
Nearly  all  of  them  are  kept  for  home  use. 

*  The  actual  value  of  the  rape-cake  given  to  the  cattle  may  here  be  stated : — 
10  West  Highland  cattle  at  4  lb.  each,  daily  (69  days),  £5,  15s. 
16  Cross-bred  bullocks,  „  (87  days),  11,  12s. 

The  sheep,  during  the  last  six  weeks,  received  each  \  lb.  of  Indian  corn,  the  cost 
of  which  was— 44  (sheep)  x  42  x  \  lb.  at  Id.  per  lb.  =  £3, 15s.  4d. 

If  these  sums  are  to  be  deducted  from  the  gross  returns,  some  value  would  re- 
quire to  be  put  on  the  manure  obtained  from  the  cattle  and  sheep. 
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Markets  for  fat  stock — sheep  and  cattle — are  only  held  at  Kelso 
and  Berwick.    St  Boewells  is  the  principal  fair  for  both  counties 
for  Leicester  and  half-bred  lambs,  and  so  also  Melrose,  the  largest 
lamb  fair  in  Scotland,  for  half-breds  and  Cheviots.     The  principal 
fairs  for  draught  ewes  are  held  at  Kelso  and  Melrose ;  for  store 
cattle,  Jedburgh  and  Kelso ;  and  for  Cheviot  tups,  Hawick ;  and 
horses,  Kelso.    These  fairs  are  all  in  the  county  of  Roxburgh,  and, 
strange  to  say,  the  county  of  Berwick  has  no  fair  of  great  import- 
ance.    Dunse  fairs  for  ewes  and  lambs,  and  Earlstone  for  cattle, 
are  gradually  declining.    There  is  evidently  wanted  in  the  south 
of  Scotland  a  market  for  cattle  such  as  Falkirk  market  is  for  the 
north.     St  Boswells  or  Melrose  would  be  central  places  for  the 
Roxburgh,  Berwick,  and  East  Lothian  fatteners  of  cattle  to  meet 
the  Cumberland  and  West  country  graziers. 

MEANS  WHICH  HAVE  CONTRIBUTED  TO  AGRICULTURAL  PROGRESS. 

After  the  outline  given  in  the  foregoing  pages  of  the  stock  and 
crop  farming  of  the  two  counties,  it  is  now  necessary  to  glance  at 
some  of  the  agents  or  means  which  have  so  greatly  contributed  to 
the  recent  progress  of  the  agriculture  of  the  Borders  ;  and  foremost 
among  these  is  Smith's  system  of  parallel  drainage.    Previous  to 
the  introduction  of  this  system,  crude  notions  and  practices  pre- 
vailed regarding  drainage.     Even  on  steep  acclivities— often  met 
with  in  Berwick  and  Boxburgh— drains  were  regarded  as  rightly 
placed  only  when  put  as  direct  across  the  slope  as  to  allow  as  little 
fall  as  possible.    Hie  result  was  that  only  2  or  3  feet  of  land  below 
the  drains  were  dried,  so  that  this  method  was  actually  spending 
money  without  receiving  any  reward.    The  mode  of  cutting  the 
drains  wide  at  the  bottom  and  filling  them  near  the  surface  with 
stones,  was  fitted  to  obstruct  the  current  of  any  drains,  however 
properly  placed.    Some  idea  of  the  views  entertained  regarding 
drainage  up  to  the  beginning  of  the  present  century  may  be  formed, 
when  Dr  Douglas,  one  of  the  most  advanced  agriculturists  of  that 
time,  thus  wrote :  "  I  understand  several  judicious  farmers  think 
drains  should  be  covered  with  a  less  depth  of  soil  than  8  or  10 
inches,  that  they  may  be  more  easily  opened  by  the  plough  to  let 
away  surface  water."   Widely  different  was  the  system  introduced 
by  Smith.    He  discovered  that  parallel  drains,  20  to  30  feet  apart, 
varying  according  to  soil,  and  from  2  to  3  feet  deep,  could  only 
effectually  dry  land.    At  first  farmers  were  slow  to  adopt  his  sys- 
tem ;  but  those  who  ventured  on  a  trial  of  it  were  soon  led  to  carry 
it  out  Q8  far  as  their  means  would  permit    Since  the  labours  of 
Parkes,  drains  have  been  cut  deeper  than  Smith  advocated.    With 
regard  to  depth  of  drains,  deeper  cultivation  will  doubtless  give 
greater  facilities  for  the  extension  of  the  roots  of  plants,  and  there- 
fore necessitate  deeper  drains.    There  are,  however,  it  appears  to  us, 
soils,  such  as  are  shallow  and  rest  on  a  poor  till  or  worthless  sub- 
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soil,  that  deep  cultivation  would  injure,  and  on  which  to  cut  drai 
4  feet  deep  were  to  throw  money  needlessly  away.  It  was  not,  h<r 
ever,  till  the  Government  drainage  grant  was  given  in  1845  th 
drainage  was  carried  out  on  a  gigantic  scale  in  the  two  counti 
Landowners  and  farmers  already  cognisant  of  drainage  being  t 
basis  of  every  agricultural  improvement,  alike  eagerly  sought  tl 
Government  money — the  former  merely  accepting  the  money  ai 
becoming  security  for  the  outlay,  and  the  latter  readily  paying  ti 
required  interest.  Never  was  there  a  more  judicious  loan,  or  oi 
from  which  accrued  so  many  benefits.  Landowners,  in  some  case 
had  their  estates  greatly  increased  in  value  without  any  outla 
and  farmers,  through  paying  a  little  interest,  became  occupants 
a  workable  soil  and  producers  of  luxuriant  crops,  labourers  needc 
not  to  seek  for  labour,  and  all  classes  of  the  community  becan 
sharers  in  an  increased  production  of  food.  The  writer  can  furnig 
no  reliable  data  as  to  the  amount  of  Government  money  expend* 
in  Berwick  and  Boxburgh ;  but  this  must  be  great,  as  i?50,0C 
was  spent  alone  in  the  western  division  of  the  last-named  count 
Subsequent  to,  if  not  concurrent  with,  the  Government  loan, 
fresh  impulse  was  given  to  landowners  and  farmers  to  expend  t 
drainage  their  private  capital.  Hence,  in  both  counties,  very  larf 
sums  have  been  expended,  both  by  landlords  and  tenants,  to  whk 
reference  will  again  be  made. 

The  introduction  of  Gvano,  too,  has  had  a  marked  influence  c 
agriculture.  It  was  first  introduced  into  the  counties  under  coi 
sideration  in  1841,  and  was  then  sold  at  «£18  per  ton.  The  e: 
traordinary  results  obtained  from  a  very  small  quantity  applie* 
either  to  grain  or  green  crops,  soon  commanded  for  it  general  favou 
and  it  was  soon  extensively  used.  The  extra  turnip-crops  whic 
it  produced  increased  the  productiveness  of  all  other  crops  in 
rotation,  and  the  general  results  were  an  immense  increase  in  tt 
value  of  all  crops  ;  nor  was  it  only  on  the  arable  area  that  guac 
produced  beneficial  results ;  it  gave  a  fresh  impulse  for  the  coi 
version  of  upland  slopes,  formerly  unavailable  for  turnip  cultur 
from  being  inaccessible  to  farmyard  manure.  Bones  had,  n 
doubt,  been  in  use  for  several  years ;  but  as  the  supply  of  th 
manure  wias  limited,  its  application  to  land  was  limited  ala 
Moreover,  previous  to  Liebig's  discovery  of  dissolving  bones,  the 
were  of  no  use  on  the  Merse  clays — in  fact,  the  use  of  them  wi 
money  thrown  away.  The  introduction  of  guano  and  superpho 
phate  has,  therefore,  proved  an  immense  boon  to  clay  farms,  'an 
has  partly  tended  to  reduce  the  area  under  summer  fallow.  K 
quantity  of  guano,  superphosphates,  bone-dust,  and  other  manuw 
now  used  in  the  counties  is  very  great,  and  probably  annuall 
amounts  to  i?150,000.  As  a  general  rule  guano  is  more  use 
than  any  other  manure,  and  more  especially  on  the  majority  < 
Merse  clay  soils,  a  mixture  of  Peruvian  guano  and  bone  dust  pre 
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duces  the  most  satisfactory  results.    On  light  poor  soils  a  liberal 
application  of  bones  produces  a  good  crop  of  turnips,  and  increases 
the  fertility  of  the  soiL    Several  farmers  prepare  bones  for  use 
themselves,  and  succeed.     Mr  Bruce,  Easter  Langlee,  prepares 
bones  with  gypsum  in  a  natural  state,  and  mixes  and  ferments 
them  with  the  urine  of  cattle,  three  months  previous  to  applica- 
tion.   The  average  quantity  of  artificials  applied  to  turnips  is 
from  3  to  6.  cwt,  varying  according  to  the  value  of  the  manure. 
8%  5s.  per  acre  may  thus  be  taken  as  the  average  amount  ex- 
pended on  artificials  for  the  turnip  crop.     Of  late  years  less  artifi- 
cial manure  has  been  applied  to  cereal  crops  than  formerly — in 
fact,  this  is  now  chiefly  confined  to  crops  which  have  a  stunted 
appearance  in  spring,  or  to  wheats  on  inferior  conditioned  land. 
This  is,  doubtless,  a  step  in  the  right  direction,  as  land  well 
farmed,  under  an  alternating  system  of  cereal  and  grass  husban- 
dry, and  the  turnip  crop  well  manured,  requires  no  application  of 
extraneous  manures.    On  such  land  artificial  manure  is  injurious, 
as  #,by  forcing  a  too  rapid  growth,  produces  succulent  stems,  and 
the  crops  prematurely  lodge.    The  increased  consumption  of  arti- 
ficial food  has  also  tended  to  preclude  the  necessity  of  applying 
any  artificial  manure  to  other  than  the  turnip  crop.    The  farm- 
yard manure  is  thus  greatly  improved,  and  liberal  application  of 
it  impregnates  every  particle  of  soil  with  those  elements  of  fertility 
essential  to  produce  luxuriant  cereal  crops.    With  greater  atten- 
tion to  the  proper  management  and  preparation  of  farmyard 
Manure  a  larger  consumption  of  artificial  food,  and  with  a  con- 
juration of  the  present  system  of  stock-farming,  it  is  not  probable 
^at  the  consumption  of  artificial  manures  will  increase  in  the 
border  counties. 

The  introduction  of  railway  communication  into  both  counties, 

**as  also  tended  to  develop  their  agricultural  resources.     Cheaper 

a*tificial  foods  and  manures,  higher  prices  for  native  products, 

**Ul  increased  facilities  for  obtaining  street  manure,  and  lime, 

***d  tiles,  and  commodities  for  domestic  use,  are  some  of  the 

fruits  of  railway  accommodation.     Eoxburgh  is  now  singularly 

^11  favoured  with  railways,  but  Berwick  still  requires  a  line  of 

J^ilway  through  the  vale  of  Leader,  or  through  the  centre  of  the 

j^inmermuir  range.     Were  the  latter  carried  out,  some  of  the 

r*^ath-clad  mountains  of  the  Lammermuirs  would  be  converted 

l**to  rich  fields  of  luxuriant  pastures. 

Local  Agricultural  Societies,  too,  have  had  an  ijiflueuce  in  ad- 
y^ncing  agriculture.  Of  these,  the  East  of  Berwickshire  Agricul- 
tural Society,  and  Kelso  Farmers'  Clubs,  have  contributed  their 
^Mota.  The  east  of  Berwickshire,  a  few  years  ago,  took  a  very 
P**omiiient  and  praiseworthy  part  in  aiding  the  cause  of  agri- 
!?^*lture.  Recently  this  society  has  been  dissolved,  and  the 
ttawick  or  Teviotdale  Farmers'  Club  is  now  taikirig  the  lead  in 


364     AGRICULTURE  OF  BERWICKSHIRE  AND  ROXBURGHSHIRE. 

both  counties  as  regards  the  discussing  of  important  and  pn 
tical  subjects. 

The  Highland  Society,  too,  has  nobly  done  its  part  in  conl 
buting  to  the  cause  of  agriculture.  Apart  from  its  annual  gath 
ings,  the  important  questions  it  brings  before  the  public  in  1 
shape  of  prize  essays,  and  the  encouragement  it  gives  to  la 
ploughing  societies,  have  in  part  for  their  fruits  the  well-manag 
farms  and  luxuriant  crops  of  Roxburgh  and  Berwick.  Nor  ne 
the  writer  allude  to  the  aid  which  agriculture  has  received  fn 
the  analysis  of  manures  and  artificial  foods,  and  the  proj 
mode  of  conducting  field  experiments,  from  the  Highland  Societ 
chemist,  Dr  Anderson ;  these,  if  not  acknowledged  by  the  farm 
doubtless  influence  his  returns. 

LANDOWNERS'  IMPROVEMENTS, 

now,  as  hitherto,  embrace  the  erection  of  new,  or  the  repairing 
old,  homesteads,  cottages,  drainage,  laying  down  of  plantatioi 
fences  for  new  inclosures,  &c.  As  a  general  rule,  however,  one  ai 
all  of  these,  with  the  exception  of  planting,  are  executed  part 
with  the  assistance  of  the  tenant.  Of  late  years  a  great  number 
excellent  and  commodious  steadings  have  been  erected  on  sevei 
estates,  some  of  which  have  been  erected  at  a  cost  of  «£4000.  Edin 
ton  Mains,  Boon,  Haymount,  may  be  named  from  among  mai 
others  recently  erected  of  a  similar  character,  as  singularly  coi 
modious  steadings.  The  steading  of  Simprim  Mains,  a  farm 
430  acres,  has  been  highly  approved  of.  It  is  a  combination 
open  and  covered  feeding-places  for  cattle,  and  contains  all  that 
requisite  for  an  arable  farm  of  the  size  specified,  and  the  cc 
has  been  only  i?1200.  It  is  generally  a  condition  of  contrac 
for  the  tenants  to  drive  carriages  or  pay  so  much  perce 
tage  on  the  total  outlay.  Buildings  made  during  the  currency 
a  lease,  without  having  been  contracted  for,  are  at  the  cost  of  tl 
proprietor — the  tenant  driving  the  carriages.  Cottages  are  ger 
rally  erected  under  similar  conditions.  Of  late  a  great  impruv 
ment  has  taken  place  in  this  direction.  On  the  majority  of  estat 
the  cottages  are  either  all  new,  or  the  old  have  been  repaired  ai 
enlarged.  There  was  doubtless  room  for  improvement,  and  ev 
yet,  in  some  districts  in  the  Border  counties,  these  improvemei 
have  to  be  carried  out.  Cottages  recently  built  have  convenienc 
in  every  respect  suited  to  the  position  of  those  who  occupy  the] 
They  generally  contain  a  kitchen,  room,  and  two  bed-roon 
More  accommodation  than  this  to  the  peasantry  would  < 
productive  of  evil,  and  involve  an  amount  of  expenditure  dispr 
portionate  to  their  incomes.  With  the  peasantry,  as  with  eve 
other  class,  house  accommodation  should  involve  an  outlay  belo 
instead  of  above  their  incomes,  or  otherwise  it  becomes  a  grievanc 
and  its  alleged  advantages  are  converted  into  positive  evils. 
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The  landlord  is  generally  at  the  cost  of  opening  drains,  the 
taut  either  furnishing  the  tiles  and  closing  them,  or  filling 
im  with  stones.  In  other  cases,  the  tenant  is  charged  a  per- 
itage  on  the  total  outlay,  and  again  in  others  the  tenant  is  at 
sole  expense.  Trimming  and  cleaning  hedgerows  are  some- 
es  executed  at  the  mutual  expense  of  landlord  and  tenant ; 
,  generally,  the  latter  performs  these  at  his  own  expense. 

tenants'  improvements. 

The  following  farms,  in  the  best-farmed  districts,  are  chiefly 
iced  to  show  the  general  character  of  the  farming  in  different 
aicts : — Leaving  the  town  of  Kelso  by  the  north  road,  the  large 
n-house  and  steading  of  Harrietfield  farm,  about  one  and  a 
f  mile  distant  from  the  town,  at  once  from  its  elevated  situa- 
1  attracts  the  eye.  On  entering  the  farm  lands,  the  well- 
timed  hedgerows  and  handsome  and  well-hung  gates  demand 
sntion.  In  keeping  with  these  are  the  well-kept  approaches 
and  lawns  surrounding,  the  farm-house,  which  augur  well  for  a 
;hly-farmed  farm.  Being,  during  the  summer  season  when  the 
iter  visited  this  farm,  the  cattle-boxes  and  courts — which  an- 
ally in  spring  turn  out  from  sixty  to  eighty  of  the  best-fattened 
£Le  in  Eoxburgh  and  Berwick — were  empty,  but  they  never- 
3less  evinced  careful  supervision.  No  manure  wasting  from 
aporation,  or  from  surface-sewers  carrying  off  its  liquid,  filled 
e  courts,  but  these  and  all  they  contained  were  cleaned  as  care- 
Qy  as  the  best-kept  farm  kitchen.  And  so  also  the  other  offices. 
o  straw  or  mud  was  visible  in  the  approaches  to  stable  or 
to,  but  everywhere  carefully  kept ;  and  ploughs,  carts,  and  all 
lplements  of  husbandry,  well  arranged  in  their  proper  places, 
saving  the  steading  for  the  even  more  inviting  fields,  the  first 
iclosure  entered,  which  was  in  the  first  year's  grass,  well  deserved 
spection.  Its  thickly-planted  and  dark-hued  clover  and  grasses, 
3  level  and  furrowless  surface,  and  the  entire  absence  of  couch- 
rass,  bore  evidence  of  superior  management.  Nor  were  the 
leep  which  depastured  the  field  less  attractive :  these  consisted 
F  pure  Leicester  shearlings,  intended  for  the  great  ram  sale  at 
[elso.  Their  laTge  frames,  abundance  of  wool  and  evident  apti- 
ade  to  fatten  from  their  high  condition,  warranted  them  first-class 
heep.  All  the  cereal  crops  on  the  farm — wheat,  oats,  and  barley; 
srere  singularly  equal  and  quite  above  average,  and  no  docks, 
histles,  or  weeds  of  any  description,  were  to  be  seen  among  the 
Srain.  One  field  of  oats  only  was  cut,  the  stubble  of  which  was 
ite  cleanest  the  writer  ever  witnessed.  The  turnip  crop,  too,  with 
tlie  exception  of  a  small  portion  of  headlands,  was  exceedingly 
equal,  and  promised  to  be  above  average.  Forty  cattle,  intended 
for  fattening  during  winter,  and  lately  purchased,  were  browsing 
on  a  field  of  old  pasture ;  they  were  high-class  cattle,  and  worth. 

EUNB.— OCTOBEB  1862.  %'*      • 
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from  £20  to  £25  each.  On  a  neighbouring  field  of  two  yee 
old  grass  was  a  large  flock  of  Leicester  ewes — some  of  th 
mothers  of  the  shearling  rams.  The  farm  contains  600  acres 
arable  land,  and  is  partly  in  Roxburgh  and  partly  in  Berwi 
The  soil  is  only  of  medium  quality,  but  the  oise  of  a  large  qu 
tity  of  artificial  foods  and  manures  have  rendered  it  producti 
and  each  department,  green  and  grain  crops,  sheep  and  cattle 
in  keeping  with  one  another,  and  all  skilfully  managed. 

In  the  same  district,  and  in  a  somewhat  elevated  situation,  i 
first-class  managed  clay  farm  of  about  700  acres.  The  chai 
which  this  farm  has  undergone  since  the  commencement  of  1 
present  lease  in  1854  is  remarkable.  Open  boundary  ditches  hj 
been  filled  up,  irregular  fences  made  straight,  vacant  ground  < 
cupied,  and  stiff  cold  clays  rendered  warm  and  friable.  1 
luxuriant  crops  of  every  description  on  this  farm  this  seas 
conspicuously  evinced  the  change.  A  field  of  young  grass 
sown  down  without  a  crop,  was  remarkably  luxuriant,  and  ma: 
tained  an  immense  number  of  stock.  Besides  having  driv 
carriages  for  an  excellent  steading,  the  present  tenant  has  € 
pended  on  drainage  jP4040,  exclusive  of  putting  a  tile  in  ai 
filling  up  all  the  open  ditches ;  £5076  on  lime,  and  has  expend 
annually  from  <£>300  to  £W0  on  artificial  manures.  The  whc 
of  these  sums  were  paid  out  of  the  tenant's  pocket,  with  t 
exception  of  an  abatement  of  i?200  allowed  on  rent  per  anm: 
for  five  years.  Besides  all  the  farm  manure  being  applied,  whi 
is  a  very  large  quantity,  from  a  great  number  of  cattle  bei 
annually  fattened,  the  tenant  of  this  farm  paid  for  artific 
manures  this  year  £323,  and  in  addition  used  800  cart  loads 
town  dung. 

Mr  Bruce  entered  the  farm  of  Easter  Langlee  in  1853.  H 
farm  contains  nearly  600  acres,  chiefly  of  a  clay  soil  During  t 
first  four  summers  of  the  lease  the  tenant,  at  his  own  expense,  a 
with  his  own  horses,  laid  on  the  farm  4800  tons  of  lime ;  20,0 
roods  of  drains  were  executed  in  five  years.  Two-thirds  of  the 
were  filled  to  the  depth  of  15  inches  with  stones,  and  one-thi 
with  tiles.  The  results  of  these  respective  modes  prove,  what  h 
elsewhere  often  been  proved,  that  drains  well  executed  with  stor 
operate  as  efficiently,  and  preserve  an  unimpeded  current  long 
than  tiles.  Mr  Bruce  produces  extraordinary  crops  of  wheat ;  a: 
indeed  is  very  successful  with  all  his  crops. 

The  farm  of  Woodend,  Dunse,  is  a  singular — it  might  be  SB 
unprecedented — example  of  expeditious  improvements.  The  fea 
contains  900  arable  acres,  and  the  soil  is  chiefly,  of  a  loamy  cl 
racter.  The  fields  vary  from  20  to  60  acres,  and  are  well  laid  o 
with  straight  fences.  The  farm  is  exceedingly  well  managed,  an 
for  turnip  culture  especially  the  tenant,  Mr  Logan,  is  not  surpass* 
Mr  Logan  entered  on  a  new  lease  of  the  farm  at  Whiteunti 
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1 859,  little  more  than  two  years  since.  During  the  first  year  he 
limed  seven  hundred  acres,  at  a  total  cost  of  £3500.  In  the  same 
year  lie  drained  600  acres — the  drains  3  feet  deep  and  30  feet 
apart,  at  a  cost  of  £2520.  Simultaneously  with  these  operations 
TVfr  Logan  was  engaged  in  driving  carriages  for  two  steadings, 
'which  cost  the  proprietor  £1000.  Mr  Logan  intends  to  complete 
-tie  whole  drainage  and  liming  of  the  farm  this  season. 

On  a  farm  in  Berwickshire,  which  contains  upwards  of  800 
acres,  the  following  system  is  practised  by  one  of  the  most  syste- 
matic and  successful  farmers.  The  farm  is  partly  lowland  and 
partly  upland,  and  these  divisions  are  farmed  under  different 
systems.  The  lowland  is  farmed  under  the  six-course  rotation ; 
and  the  system  of  cropping  pursued  is, — 

First  Year — Turnips,  manured  with  18  tons  of  farmyard  manure, 
2  cwt  of  Peruvian  guano,  and  the  same  weight  of  dissolved  bones. 
One  half  of  the  turnip  crop  is  carted  to  the  homestead  to  be  con- 
sumed by  cattle,  the  other  half  is  eaten  on  the  ground  by  sheep. 
Second  Year — Wheat  or  Barley,  principally  the  latter. 
Third  Year — Grass,  which  is  sown  down  with  the  preceding 
oTop,  and  is  chiefly  eaten  by  sheep,  which  also  consume  a  con- 
siderable quantity  of  oil-cake. 

Fourth  Year — Oats,  without  manure. 

Fifth  Year — Beans  and  Potatoes.  The  latter  are  manured  the 
same  as  the  turnips ;  the  beans  are  not  manured,  as  manuring 
produces  too  much  straw. 

Sixth  Year — Wheat,  sown  in  autumn,  and  manured  both  after 
t>le  bean  and  potato  crops  with  16  cart  loads  of  farm  dung  per 
acre. 

The  upland  is  farmed  under  the  five-eourse  system — viz. : 
First  Year — Turnips.  If  swedes,  treated  the  same  way  as  the 
turnip  crop  in  the  six-course ;  if  white  or  yellow  turnips,  they  are 
manured  with  12  cartloads  of  farmyard  dung,  1£  cwt.  of  Peruvian 
guano,  and  1J  cwt.  of  dissolved  bones.  When  no  farmyard 
*nanure  is  applied,  2£  cwt  Peruvian  guano,  and  the  same  weight 
of  dissolved  bones,  are  used.  About  one-third  of  the  crop  is  pulled 
for  cattle,  and  the  remainder  consumed  on  the  ground  by  sheep. 

Second  Year — Barley;  third  and  fourth  years,  grass,  pastured  with 
sheep ;  fifth  year,  oats.  A  field  of  the  first  year's  grass  is  generally 
taken  for  soiling  and  for  hay.  This  field  of  grass  receives  a  top- 
dressing  in  April  of  2  cwt.  of  Peruvian  guano  and  nitrate  of  soda, 
*nixed,  per  acre.  This  application  is  sometimes  repeated  after  the 
first  crop,  to  ensure  a  good  second  cutting.  This  field,  the  fourth 
°*  following  year,  is  planted  with  potatoes,  which  crop  is  followed 
ty  wheat 

The  horses  on  this  farm  are  soiled  in  courts  or  stables.  The 
quantity  of  artificial  manure  annually  used  is  20  ton  of  Peru- 
v*an  guano,  16  ton  of  dissolved  bones,  and  4  ton  of  nitrate  of 
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soda,  which  in  value  average  from  £4i00  to  i?500.  The  number 
of  cattle  annually  fattened  is  100.  Part  of  them  in  summer  are 
grazed  and  part  of  them  soiled.  Those  soiled  consume  from  3  lb.  to 
4  lb.  of  cake  daily.  Those  fattened  in  winter  are  fed  on  cut  tur- 
nips, small  potatoes,  bean-meal,  oil-cake,  &c.  The  quantity  of 
artificial  food  annually  used  is  from  20  to  30  ton  of  oil-cake,  and 
from  300  to  800  bushels  of  beans.  Three  hundred  breeding  ewes 
are  kept,  and  about  800  hoggs  and  shearling  wedders  are  annually 
fattened  on  this  farm. 

But  time  would  fail  me  to  tell  of  the  inimitable  farming  at 
Coldstream  Mains ;  the  high  class  clay-farming  at  Greenend  and 
Broomdykes;  the  advanced  modes  of  husbandry  practised  at 
Edington  Mains  by  Mr  Wilson,  a  practised  farmer  and  a 
polished  writer ;  Cumledge,  Spy  law,  Stodrig,  and  Eccles  Newton ; 
the  clean  and  tidy  farming  at  Fens,  Kersmains,  and  Ednam ;  the 
garden  farming  at  the  Nesbitts ;  and  the  systematic  and  exemplary 
mode  of  husbandry  carried  out  at  Timpendean,  Birkenside,  Grizzle- 
field,  Legerwood,  and  many  others  equally  worthy  of  notice.  On 
these  farms  there  are  commodious  homesteads  ;  abundant  crops; 
large,  square,  and  weedless  fields ;  finely  pulverised  and  highly- 
manured  fallows  ;  and,  what  constitutes  the  highest  farming,  the 
largest  possible  returns  associated  with  the  most  judicious  expen- 
diture. 

The  name  of  Mr  Scott,  late  of  Timpendean,  must  not  be  omitted 
in  this  paper ;  for  whether  as  regards  the  extent  to  which  Mr  Scott 
farmed,  his  rapid  success  as  a  farmer,  and  the  stimulus  which  his 
well-ordered  mode  of  husbandry  imparted  to  others,  there  have 
been  few,  if  any,  farmers  who  have  done  so  much  to  advance 
Border  agriculture.  From  the  humble  position  of  a  farm-servant, 
Mr  Scott,  by  great  energy  of  purpose,  unwearied  industry,  singular 
shrewdness,  skilful  direction  of  labour,  and  the  strictest  economy 
concerning  all  matters,  whether  business  or  domestic,  raised  him* 
self  to  that  of  the  largest  arable  farmer  in  Scotland.  Having  at 
the  age  of  thirty-one  saved  a  little  money,  Mr  Scott  leased,  in  1817, 
the  farm  of  Harrietsfield,  which  extends  to  nearly  300  acres,  and 
which  at  that  time  was  in  a  state  of  nature,  and  covered  with  heath 
and  furze.  Mr  Scott,  with  great  energy,  entered  on  the  process  of 
reclamation,  and  by  drainage,  liming,  and  efficient  tillage,  soon 
became  the  occupant  of  an  excellent  arable  farm.  Through  the 
improvements  which  Mr  Scott  effected  on  the  farm  of  Harrietsfield, 
it  has  recently  been  let  at  a  rise  of  100  per  cent.  In  1832  Mr 
Scott  took  the  farm  of  Timpendean,  and  in  1839  the  farm  of  Broom- 
baulks,  and  in  1842  the  farm  of  Newton.  In  1844  Mr  Scott 
bought  the  estate  of  Samieston,  extending  to  about  600  acres,  for 
which  he  paid  009000.  In  1846  Mr  Scott  took  the  farm  of  Whit- 
ton  ;  in  1853  he  took  the  extensive  pastoral  farm  of  Chatto,  and  the 
large  arable  farm  of  Frogden.    With  the  exception  of  Harrietsfield, 
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/         Afr  Scott  held  all  the  farms  named  at  the  period  of  his  decease  in 

f  1853.    These  farms  maintain  upwards  of  7000  half  Leicester 

sheep,  and  employ  upwards  of  60  work  horses,  and  extend  to 

nearly  8000  acres,  of  which  upwards  of  3000  are  arable.    Of  the 

letter  Mr  Scott  had  reclaimed  from  upland  pastures  upwards  of 

1000  acres.    Rental  of  these  farms  .£5200. 

It  may  be  mentioned  that  the  sons  of  Mr  Scott  are  carrying  out 
*:leir  father's  system.    Since  his  death  they  have  taken  four  addi- 
tional farms,  and  are  now  reclaiming  a  large  area  of  land.    They 
now  hold  upwards  of  10,000  acres,  which  carry  10,000  sheep,  and 
employ  80  work-horses;  rental  i?8000. 

Concurrent  with  the  improvements  recently  effected  on  the 

suable  land,  a  very  large  extent  of  pastoral  upland  has  been 

^a~dded  to  the  arable  area.    During  the  last  fifteen  years,  probably 

^=*x)t  less  than  50,000  acres  have  been  reclaimed.*    On  the  plain 

s=aaoorland  between  Greenlaw  and  Earlston,  a  very  large  tract  of 

J^»nd  has  been,  by  Messrs  Henderson  and  others,  brought  under 

^3.~altivation  with  profitable  results.    Further  to  the  north  than 

"fcHiifl,  on  the  farms  of  Blyth,  &c,  a  large  area  of  land  has  been 

Jcr^ylaimed.      In  the  parishes   of   Kirkton,   Oxenam,   Hownam, 

^ — havers,  and  Bedrule,  the  arable  area  has  been  greatly  increased 

«=^uring  the  last  twenty-five  years.      But  the  greatest  extent  of 

^^«nd  that  has  been  reclaimed  under  adverse  circumstances,  is  in 

--fc=£llwand  Water,  in  the  parish  of  Melrose.     In  this  small  water 

~^^3iere  are  altogether  eight  farms,  whose  total  extent  is   about 

,^3^000  acres.     Previous  to  the  last  thirty  years  the  whole  dis- 

""^^lict*  with  the  exception  of  one  farm,  the  half  of  which  was  under 

^Cultivation,  and  each  farm  having  two  or  three  small  cultivated 

^Selds,  was  a  plain,  bleak,  and  comparatively  barren  moor,  yielding 

**ere  stunted  heaths,  and  there  juniper  bushes,  and  again  rank 

^Ttshes  and  sprett,  which  carried  inferior  Cheviot  sheep.     The 

i-and  of  the  district  generally  presented  a  singularly  unequal  sur- 

*3ace>  from  the  number  of  coarse  greywacke  conglomerates  with 

^hich  it  abounded,  while  its  impervious  subsoil,  causing  a  humid 

surface,  generated  cold  and  deleterious  vapours.     Mr  Hogg,  late 

*rf  Glendearg,  was  the  first  farmer  who,  with  unwearied  industry, 

and  almost  Herculean  energy,  entered  on  the  reclaiming  of  this 

fatten  district.     Glendearg,  the  farm  he  occupied,  was  the  most 

Averse  to  reclaim;  and  part  of  it  being  cold  clay,  incumbent  on 

^noorish  subsoil,  was  not  the  most  promising.    Mr  Hogg,  however, 

commenced  in  earnest,  and  proved  equal  to  accomplish  what  he 

tad  undertaken.    The  plough  in  many  cases  was  of  little  use,  and 

^On  the  large  farm  of  Fernington  600  acres  have  been  successfully  reclaimed, 
*tae  having  been  750  acres  arable  at  the  commencement  of  the  current  lease,  and 
J°J  there  are  nearly  1350.  The  outlay  of  the  present  tenant,  Mr  Munro,  on  the 
j***ta»i  land,  has  been  £4300.  In  addition  to  that  sum,  £1500  of  Government 
ltt0ney  has  been  expended  on  drains. 
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served  only  to  remove  the  thick  surface  matting  of  grass-roots 
which  concealed  the  stones,  which,  close  as  pavement,  lay  packed 
beneath.    These  stones  were  removed  by  handpicks  and  crowbars 
to  the  depth  of  10  inches,  which  left  a  clear  furrow  for  the  next 
ploughing.    The  expense  of  this  operation  alone  was  very  great,  as 
frequently  four  or  live  men  were  employed  to  pick  and  pinch  out 
the  stones  after  one  plough.    Happily  the  stones  proved  useful,  and 
a  ready  outlet  was  furnished  for  them  in  the  closely-placed  drains 
the  land  required,  and  the  stone-dyke  fences  of  5  feet  high  which 
were  erected  around  fields  varying  from  thirty  to  seventy  acres  each. 
But  for  this  two-fold  object  for  which  the  stones  were  applied,  the 
cartage  of  them  from  off  the  land  would  have  incurred  no  little 
amount  of  labour  and  expense.  Drainage  and  removing  of  the  stones 
were,  therefore,  simultaneous  operations,  and  followed  ploughing 
and  trenching.     These  completed,  from  eight  to  ten  tons  of  lim&. 
was  applied  per  acre,  and  several  harrowings,  and  a  ploughing  irm_ 
autumn,  completed  the  preparatory  operations  necessary  to  put  th^^s 
land  in  proper  condition  to  be  seeded  with  oats  the  following  spring- . 
One  field  was  thus  reclaimed  after  another  till  all  the  farm,  whicfc^: 
contains  upwards  of  600  acres,  was  cultivated,  with  the  exceptio^^ 
of  an  upland  enclosure.   During  Mr  Hogg's  occupancy  of  the  far 
he  put  upon  it  5000  tons  of  lime,  and  50,000  roods  of  drains.   "" 
drains  were  cut  3  feet  deep,  and  filled  with  16  inches  deep  of  broke 
stones,  which  were  closely  packed  at  the  top.    The  cutting  of  t? 
drains  was  at  the  expense  of  the  proprietor,  filling  and  covering 
by  the  tenant.     From  the  abundance  of  organic  matter  in  the  s    w^_ 
— the  remains  of  rank  though  worthless  herbage — the  action 
lime  and  drainage  produced  extraordinary  results.     The  crops** 
turnips,  oats,  and  barley,  as  well  as  grasses,  which  the  farm  produ^Z3c 
for  the  first  two  rotations,  have  never,  so  far  as  bulk  is  concent- ^( 
been  surpassed  in  the  county  of  Eoxburgh.     On  the  neighboturza ^ 
farm  of  Colmslie — famous  in  ancient  times  as  the  dairy  of     -~*Jti< 
monks  of  Melrose — similar  improvements  have  been,  and  are  bemJ^g 
carried  out.    Here,  too,  the  presence  of  innumerable  large  sto:»3.cs 
renders  the  conversion  of  the  land  from  a  state  of  nature,  a  v^^^y 
expensive  and  laborious  undertaking,  and  can  only  be  accomplisi^^d 
by  the  union  of  such  industry,  perseverance,  and  energy  as   *  J^e 
present  tenant  of  the  farm  has  brought  to  bear  on  it.    Happily  *^!J*S 
toil  and  industry  is  being  rewarded  in  the  abundant  crops  which  *-**? 
newly-reclaimed  land  is  yielding.  The  difference  between  reclaine*  ^ 
and  unreclaimed  land  was  never  more  conspicuous  than  on  -fcl*18 
farm  during  the  present  season.    On  one  side  of  a  lately  built  sto**e" 
dyke  were  a  large  lot  of  sheep  depasturing  on  luxuriant  wh^-^-^' 
red,  and  alsike  clovers,  redolent  with  fragrance  from  their  fuJ^*^" 
expanded  blossoms.    On  the  other  side,  sterile  heaths  and  worthJ-^^8 
sprett  prevailed.    The  adjoining  farm  of  Colmsliehill  was  of    **&** 
same  rough  uninviting  character,  and  was  partly  reclaimed  irt^-m 
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in  the  possession  of  the  proprietor,  and  partly  during  the  occupancy 
of  the  present  tenant    This  farm,  during  the  last  thirty  years,  has 
been,  converted  from  a  pastoral  into  an  arable  farm  of  upwards 
of  400  acre&    More  recently  has  the  farm  of  Langshaw  undergone 
similar  changes,  on  which  has  been  brought  under  cultivation  a 
iaige  area  of  land.     Without  noticing  other  farms  in  the  district, 
let  it  suffice  to  say,  that  the  four  farms  named  are  now  large  arable 
-holdings,  containing  nearly  2000  acres  of  arable  land.     This  for- 
merly bleak  and  barren  district  is  now  highly  cultivated;  inferior 
flocks  of  Cheviots  have  been  supplanted  by  those  of  first-class 
ixalf-Leicesters;  eight  pairs  of  horses  have  been  succeeded  by 
trwenty-eight  pairs;  and  the  fruits  of  the  change  are  conspicuously 
evidenced  in  the  bulky  barn-yards,  steam  thrashing-powers,  and 
i:nt  the  increased  and  industrious  population. 

While  according  high  and  deserved  merit  to  farmers  in  several 
cfUstricts  for  their  energy  and  enterprise  in  reclaiming  land,  it  must 
a-~3so  be  admitted  that  both  counties  have  yet  large  tracts  of  land 
B^r^vailable  for  cultivation,  but  still  in  a  natural  state.    On  the  eastern 
fcz^ase  of  the  Lammermuirs  there  are  hundreds  of  acres  of  pastoral 
B^»nd,  which,  from  being  dry  and  free  of  stones,  is  of  easy  tillage, 
fcMAs  a  fine  exposure,  and  could  be  profitably  reclaimed.    The  results 
«=^  f  recent  operations  on  the  farm  of  Elmford  are  ample  proofs  of  the 
^^^■apabilities  of  the  district,  and  might  well  stimulate  the  occupants 
^n^f  neighbouring  farms,  who  occupy  equally  improvable  holdings,  to 
^fcollow  the  example  there  shown.     In  Upper  Teviotdale  the  acres 
^^•f  land  available  for  cultivation  might  be  numbered  by  thousands. 
^3n  many  of  the  farms  there,  such  as  Falnash,  Commonside,  the 
T-and  is  naturally  dry,  slightly  undulating,  and  in  fact  is  peculiarly 
attractive  to  the  reclaimer  of  land.    No  better  turnip  and  barley 
soil  need  be  wished  for  than  the  land  of  Upper  Teviot,  which  is 
^ow  only  yielding  fogged  pastures.     Liddesdale,  too,  has  yet  to  be 
fought  under  the  action  of  the  plough.     Here  is  abundance  of 
-line,  and  plenty  of  coal  to  burn  it,  and  a  strong  clay-soil,  inter- 
spersed, no  doubt,  with  patches  of  moss — everything,  indeed,  that 
^ie  most  sanguine  reclaimer  might  wish  for — yet  wide  pastoral 
^Oges,  and  lonely  shepherd's  cots,  attest  that  the  footprints  of  the 
?6claimer  are  in  Liddesdale  yet  unknown.    The  amount  of  rain-fall 
***  Liddesdale  would  doubtless,  in  some  degree,  be  a  barrier  to  cereal 
cultivation;  but  a  thorough  drainage  would  mitigate  this  evil;  and 
*s  it  is,  turnip  and  grasses — crops  most  luxuriant  in  a  moist  climate 
^--are  now  the  most  profitable  crops  to  cultivate.  With  the  excep- 
tion of  the  extensive  tract  of  deep  moss  between  Roxburgh  and 
Cumberland,  and  which  defies  cultivation,  a  considerable  area  of 
cultivable  land  extends  all  along  the  southern  and  eastern  confines 
of  Boxburgh. 

[To  be  continued.] 
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AWARD  OF  PREMIUMa 

Class  I.— CATTLE. 

POLLED  ANGUS  OB  ABERDEEN. 

Judge*— John  Graham  of  Shaw,  Lockerby  ;  Hugh  Watson,  The  Den 

Kinnoul,  Perth ;  W.  Smith,  Powrie,  Dundee. 
Section 

1.  Best  Bull  calved  before  1st  January  1860— L.20  to  Thomas  Lyell,  Shie 

hill,  Kirriemuir.  Second — L.10  to  the  Earl  of  Southesk,  Kinnai] 
Castle,  Brechin.  Third — The  silver  medal  to  said  Thomas  Lye 
Highly  commended — Robert  Walker,  Portlethen,  Aberdeen. 

2.  Best  Ball  calved  after  1st  January  1860 — L.20  to  James  Alexander  Pic 

son,  The  Guynd,  Arbroath.    Second — L.10  to  Robert  F.  O.  Farquhs 
son  of  Haughton,  Alford.    Third — The  silver  medal  to  the  Earl 
Southesk.    Highly  commended — Alexander  Paterson,  Mulben,  Kei1 

3.  Best  Bull  calved  after  1st  January  1861— L.10  to  William  M'Comb 

Tillyfour,  Aberdeen.    Second — LJ>  to  Thomas  Lyell,  Shielhill,  Kirr 
muir.    Third — The  silver  medal  to  the  Earl  of  Southesk. 
4  Best  Cow  of  any  age — L.10  to  William  M'Combie,  Tillyfour,  Aberde< 
Second — L.5  to  said  William  M'Combie.    Third — The  silver  medal 
the  Earl  of  Southesk. 

5.  Best  Heifer  calved  after  1st  January  1860 — L.10  to  said  William  M'Coml 

Second — L.5  to  said  William  M'Combie.  Third — The  silver  medal 
the  Earl  of  Southesk.  Highly  commended — Robert  Walker,  Port 
then,  Aberdeen. 

6.  Best  Heifer  calved  after  1st  January  1861— L.8  to  the  Earl  of  Southe 

Second — L.4  to  Alexander  Paterson,  Mulben,  Keith.  Third — 1 
silver  medal  to  Allan  Pollok  of  Lismany,  Ballinasloe. 

POLLED  GALLOWAY. 

Judge*— Jobs  Graham  of  Shaw,  Lockerby ;  Hugh  Watson,  The  Den 
Kinnoul,  Perth  ;  Allan  C.  Pagan,  Innergeldie,  Comrie. 

7.  Best  Bull  calved  before  1st  January  1860 — L.20  to  James  Beattie,  New 

House,  Annan.  Second — L.10  to  Joseph  Marsland,  Glenae,  Dumfr 
Third — The  silver  medal  to  James  Graham,  Meikle  Culloch,  Dalbeat 
Highly  commended — Patrick  Dudgeon  of  Cargen,  Dumfries. 

8.  Best  Bull  calved  after  1st  January  1860 — No  Entry. 

9.  Best  Bull  calved  after  1st  January  1861 — L10.  to  Alexander  Jardi 

younger  of  Applegarth,  Lockerby.  Second — L.5  to  Patrick  Dudg< 
of  Cargen,  Dumfries.    Third — The  silver  medal — No  Competition. 

10.  Best  Cow  of  any  age — L.10  to  James  Beattie,  Newbie  House,  Ann 

Second — L.5  to  the  Duke  of  Buccleuch,  Drumlanrig,  Thornhill.  Th 
—The  silver  medal  to  the  Duke  of  Buccleuch. 

11.  Best  Heifer  calved  after  1st  January  1860 — L.10  to  James  Qraha 

Meikle  Culloch,  Dalbeattie.  Second — L.5  to  the  Duke  of  Buccleu 
Third — The  silver  medal  to  the  Duke  of  Buccleuch.  Highly  co 
mended — The  Duke  of  Buccleuch. 

12.  Best  Heifer  calved  after  1st  January  1861 — L.8  to  the  Duke  of  Buccleu 

Second — L.4  to  Samuel  Thomson,  Blaiket,  Crocketford,  Kirkcudbrig 
Third — The  silver  medal  to  Patrick  Dudgeon  of  Cargen,  Dumfn 
Highly  commended — said  Samuel  Thomson. 

HIGHLAND. 

Judge*— Richard  D.   Campbell  of  Jura;  John  Macfarlan,  Faslai 

Helensburgh, 
13.  Best  Bull  calved  before  1st  January  1859— L.20  to  John  Malcolm  of  Po. 
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tafloch,  Lochgilphead.  Second— L.10  to  Allan  Pollok,  Ronachan, 
Clachan,  Cantare,  Argyll  Third— The  silver  medal  to  D.  Fletcher, 
Glenards,  Tobermory. 

14.  JBest  Bull  calved  after  1st  January  1869— L.20  to  the  Marquis  of  Breadal- 

bane,  Taymouth  Castle,  Aberfeldy. 

15.  Sest  Bull  calved  after  1st  January  I860— L.10  to  Robert  Anderson, 

KiMTnmraiftj  Nairn. 

IS.  lest  Co w  of  any  age — L.10  to  John  Malcolm  of  Poltalloch.  Second — L.5 
to  Allan  Pollok,  Ronachan.  Third — The  silver  medal  to  Peter 
Beattie,  Dunnydeer,  Insch,  Aberdeen.  Highly  commended — Allan 
Pollok,  Ronachan. 

17.  JBest  Heifer  calved  after  1st  January  1859— L.10  to  the  Marquis  of  Bread- 
albane,  Taymouth  Castle.  Second— L.5  to  the  Marquis  of  Bread- 
albane.    Third — The  silver  medal  to  Allan  Pollok,  Ronachan. 

13.  Best  Heifer  calved  after  1st  January  1860 — L.8  to  the  Marquis  of  Bread- 
albane.  Second — L.4  to  the  Marquis  of  Breadalbane.  Third — The 
silver  medal  to  John  Malcolm  of  Poltalloch,  Lochgilphead.  Highly 
commended — John  Malcolm  of  Poltalloch. 

AYRSHIRE. 

JttcZges — Patrick  Graham  Barns  of  Limekilns,  East  Kilbride  ;  Robert 
Outhreb,  Crossburn,  Troon ;  James  Murdoch,  Carntyne,  Shettleston. 

19.  Best  Bull  calved  before  1st  January  1860— L.20  to  the  Duke  of  Hamilton 

and  Brandon,  Hamilton  Palace.    Second — L.10  to  Walter  Weir,  Bar- 
nmlloch,  Sprmgburn,  Glasgow.    Third — The  silver  medal — withheld. 

20.  Beat  Bull  calved  after  1st  January  1860— L.20  to  John  Stewart,  Burnside 

Cottage,  Strathaven.  Second — L.10  to  the  Duke  of  Athole,  Dunkeld. 
Third — The  silver  medal— No  Competition. 

21.  Best  Bull  calved  after  1st  January  1861— L.10  to  John  Stewart,  Burnside 

Cottage,  Strathaven.    Second — L.5  to  Alexander  Oswald  of  Auchin- 

QO         cruive,  Ayr.    Third — The  silver  medal  to  said  John  Stewart 

Z2-  Best  Cow  in  Milk  of  any  age— L.10  to  the  Duke  of  Athole,  Dunkeld. 

Second — L.5  to  the  Duke  of  Hamilton  and  Brandon,  Hamilton  Palace. 

Third — The  silver  medal  to  Mrs  Wilson,  Forehouse,  Kilbarchan.  Highly 

commendedr— The  Duke  of  Athole.    Commended — the  Duke  of  Hamil- 

ojv        ton  and  Brandon. 

^  Best  Cow  in  Calf  of  any  age — L.10  to  the  Duke  of  Hamilton  and  Brandon. 

Second — L.5  to  the  Earl  of  Strathmore,  Glairnnis  House.    Third — The 

silver  medal  to  the  Earl  of  Strathmore.    Highly  commended — Mrs 

Wilson,  Forehouse,  Kilbarchan.    Commended — David  Tweedie,  Castle 

9  A       Crawford,  Abington. 

^  Beet  Heifer  calved  after  1st  January  1860— L.10  to  John  Stewart,  Bum- 
side  Cottage,  Strathaven.  Second — L.5  to  Alexander  Oswald  of  Auchin- 
cruive,  Ayr.  Third — The  silver  medal  to  said  Alexander  Oswald 
Highly  commended — David  Tweedie,  Castle -Crawford,  Abington. 
a        Commended — said  John  Stewart, 

*&•  Best  Heifer  calved  after  1st  January  1861 — L.8  to  said  John  Stewart 
Second — L.4  to  said  John  Stewart.  Third — The  silver  medal  to  said 
John  Stewart  Highly  commended — the  Duke  of  Hamilton  and  Bran- 
don, Hamilton  Palace.    Commended — the  Earl  of  Strathmore,  Glammis 


Class  H.— CLYDESDALE  HOUSES. 

^<fye*-BoBERT  Findlay,  Springhill,  Baillieston ;  Alexander  Renwick, 
Beca^  Gab-braid,  MaryhilL 

1  Best  Stallion  foaled  before  1st  January  1859— L.  30  to  the  Duke  of  Hamil- 
ton and  Brandon.    Second— L.15  to  William  Kerr,  Lochend,  Kilbirnic. 
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Third — The  silver  medal  to  William  Stirling  of  Keir,  M.P.,  Dunblane. 
Highly  commended — James  M'Artney,  Muckart 

2.  Best  Entire  Colt  foaled  after  1st  January  1859— K20  to  Robert  Moubray, 

Cambus,  Clackmannan.  Second  L.10  to  David  Logan,  Netherton, 
Renfrew.  Third — The  silver  medal  to  John  Hendrie,  Kirkwood,  Coat- 
bridge.   Highly  commended — Robert  Moubray,  Cambus,  Clackmannan. 

3.  Best  Mare  (with  foal  at  foot)  foaled  before  1st  January  1859 — L.20  to  John 

Kerr,  Morton,  Midcalder.  Second— L.10  to  James  Gray,  Blawarthill, 
Yoker,  Glasgow.  Third — The  silver  medal  to  Colonel  Buchanan  of 
Drumpellier,  Coatbridge. 

4.  Best  Mare  (in  foal)  foaled  before  1st  January  1859.    L.16  to  William 

Stirling  of  Keir,  M.P.,  Dunblane.  Second — L.8  to  the  Duke  of  Hamil- 
ton and  Brandon.  Third — The  silver  medal  to  William  Stirling  of 
Keir,  M.P.  Highly  commended — said  William  Stirling.  Commended 
— said  William  Stirling. 

5.  Best  Filly  foaled  after  1st  January  1859— L.10  to  Robert  Findlay  of  Easter- 

hill,  Glasgow.  Second — L.5  to  said  Robert  Findlay.  Third-^The  silver 
medal  to  John  Hendrie,  Kirkwood,  Coatbridge.  Highly  commended— 
Allan  Pollok,  Ronachan,  Kyntire. 

Class  III.— SHEEP. 

BLACKFACED. 

Judges — John  Macfarlan,  Faslane,  Helensburgh ;  Robert  Paterson  of 
Birthwood,  Biggar. 
Section 

1.  Best  Tup,  not  more  than  four  shear — L.10  to  Gavin  Sandilands,  North 

Cumberhead,  Lesmahagow.  Second — L.5  to  James  Drife,  Barr,  San- 
quhar. Third — The  silver  medal  to  Robert  Elliot,  Laighwood,  Dun- 
keld.    Highly  commended — said  James  Drife. 

2.  Best  Shearling  Tup— L.10  to  James  Drife,  Barr,  Sanquhar.     Second — L.5 

to  said  James  Drife.  Third — The  silver  medal  to  John  Malcolm  of 
Poltalloch,  Lochgilphead.    Highly  commended — said  James  Drife. 

3.  Best  Five  Ewes,  not  more  than  four  shear — L.8  to  Allan  Pollok,  Ronachan, 

Clachan,  Cantire.  Second — L.4  to  said  James  Drife.  Third — The 
silver  medal  to  Samuel  Newall  of  Eastby,  Skipton,  Yorkshire. 

4.  Best  Five  Shearling  Ewes — L.8  to  said  James  Drife.    Second — L.4  to 

Alexander  Campbell  of  Auchindarroch,  Lochgilphead.  Third — The 
silver  medal  to  Gavin  Sandilands,  North  Cumberhead,  Lesmahagow. 
Highly  commended — Robert  Elliot,  Laighwood,  Dunkeld. 

CHEVIOT. 

Judges— William  Attchison  of  Iinhope,  Hawick  ;  Robert  Paterson  of 
Birthwood,  Biggar. 

5.  Best  Tup,  not  more  than  four  shear — L.10  to  Thomas  Brydon,  Kinnelhead, 

Moffat.  Second — L.5  to  James  Brydon,  Moodlaw,  Langholm.  Third — 
The  silver  medal  to  Thomas  C.  Borthwick,  Hopsrig,  Langholm.  Highly 
commended — said  Thomas  C.  Borthwick. 

6.  Best  Shearling  Tup— L.10  to  William  G.  Hunter,  Dumfedling,  Langholm: 

Second — L.5  to  Robert  Borland,  Auchincairn,  Closeburn.  Third — The 
silver  medal  to  said  William  G.  Hunter.  Highly  commended — said 
Robert  Borland. 

7.  Best  Five  Ewes,  not  more  than  four  shear — L.8  to  Thomas  C.  Borthwick,  ,^ 

Hopsrig,  Langholm.    Second — L.4  to  the  Hon.  Colonel  Pennant,  MJP.p^m 
Penrhyn  Castle,  Bangor,  Carnarvon. 

8.  Best  Five  Shearling  Ewes — L.8  to  Robert  Borland,  Auchincairn,  Closeburn. 

Thornhill.    Second — L.4  to  Thomas  C.  Borthwick,  Hopsrig,  LangholmL^M 
Third — The  silver  medal  to  Sir  Graham  Graham  Montgomery,  Bart—- 
M.P.,  Stobo  Castle,  Peebles.    Highly  commended — said  Thomas  <~ 
Borthwick. 
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PROCEEDINGS  IN  THE  LABORATORY. 

By  Thomas  Anderson,  M.D.,  Professor  of  Chemistry  in  the  University 
of  Glasgow,  and  Chemist  to  the  Society. 

ON  THE  COMPOSITION  OP  THE  WHEAT  CROP  AT  DIFFERENT  PERIODS 
OF  ITS  GROWTH. 

In  the  Transactions  of  the  Society  for  March  1860,  I  published 
tie  results  of  a  minute  investigation  of  the  turnip  crop,  undertaken 
with  the  view  of  determining  the  amount  of  mineral  and  vegetable 
matters  extracted  by  it  from  the  soil  at  different  periods  of  its 
growth,  and  which  was  intended  to  form  the  commencement  of  a 
.series  of  similar  investigations,  extending  over  all  the  more  im- 
portant cultivated  crops.   The  interest  and  importance  attaching  to 
such  a  series  of  investigations,  in  a  purely  scientific  point  of  view, 
are  sufficiently  obvious,  and  their  bearing  upon  various  matters  con- 
nected with  the  practical  management  of  the  farm,  though  perhaps 
less  immediately  apparent,  is  equally  unequivocal.     To  trace  the 
progress  of  a  crop,  and  define  the  period  within  which  its  active 
growth  is  comprised,  may  frequently  enable  us  to  throw  much 
%ht  on  various  questions  relating  to   the   most  advantageous 
modes  of  cultivating  and  manuring  it,  may  serve  to  explain  some 
of  those  causes  which  render  particular  soils  peculiarly  favourable 
to  the  growth  of  certain  plants,  and  may  possibly  assist  in  elucidat- 
]ngto  some  extent  the  influence  of  season  and  climate. 

la  the  paper  just  quoted,  some  of  these  points  have  been  shortly 
*fcferred  to,  and  it  will  be  unnecessary  to  discuss  them  at  the  present 
foment,  further  than  to  remark  that  the  length  of  time  a  crop 
**equires  to  reach  full  maturity  has  always  been  recognised  as  exer- 
cising an  important  influence  over  its  production.  The  turnip, 
"Which  formed  the  subject  of  the  investigation  already  alluded  to, 
**as  generally  been  considered  as  the  type  of  a  quick-growing 
plant;  while  wheat  has  been  supposed  to  stand  in  an  opposite 
position,  and  to  be  distinguished  from  all  other  ordinary  farm  crops 
**y  the  long  period  over  which  its  vegetation  extends.  This  idea 
f^as  been  made  the  foundation  of  various  speculative  views  regard- 
ing the  mode  of  its  growth,  and  it  has  been  supposed  that  it  takes 
**p  its  food  more  slowly  than  the  turnip,  and  requires  a  smaller 
Supply  at  any  one  moment.  It  will  be  apparent  from  what  follows 
*hat  this  view  requires  some  modification. 

The  experiments  now  about  to  be  detailed  were  made  on  the 
>4eat  crop  immediately  succeeding  the  turnips  already  analysed, 
*od  on  the  same  field,  at  Oxgang,  Kirkintilloch.  As  the  position  of 
the  field,  the  nature  and  composition  of  its  soil,  and  its  general 
^agement,  have  been  fully  described  in  the  previous  paper,  it 
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will  be  unnecessary  to  revert  to  them  again,  further  than  to  stat 
that  no  manure  was  applied  to  the  wheat.  The  variety  used  wa 
Hunter's  yellow,  which  was  sown  in  autumn,  and  in  spring  som 
grass  seeds  were  given,  as  it  was  found  that  it  would  be  more  ad 
vantageous  to  lay  the  land  down  in  grass  than  to  follow  out  a  com 
plete  rotation. 

The  season  proved  far  from  favourable  to  the  crop.  The  winte 
of  1859-60  was  extremely  severe,  and  the  spring  late,  in  conse 
quence  of  which  its  progress  was  by  no  means  satisfactory ;  and  01 
some  parts  of  the  field  it  appeared  thin  and  unhealthy,  insoraucl 
that  at  one  time  I  hesitated  to  pursue  the  experiments ;  but  I  wa 
induced  to  continue  from  having  already  examined  the  turnips  01 
the  same  soil;  and  fortunately  the  crop  improved  considerably 
during  the  course  of  the  summer,  although  it  could  not  at  any 
time  be  considered  fine,  and  the  quality,  when  ripe,  proved  in- 
ferior. 

At  the  very  outset  of  the  experiments,  it  became  necessary  to 
devise  a  plan  for  obtaining  a  uniform  specimen  of  the  crop  at 
each  successive  period  at  which  it  was  taken  for  analysis,  a 
problem  of  much  greater  difficulty  than  might  be  at  first  sight  sup- 
posed. In  the  case  of  the  turnip  it  was  easily  accomplished  by 
counting  the  plants  growing  on  the  acre,  and  taking  a  certain 
number  of  average  bulbs  for  analysis,  and  in  this  way  very  satis- 
factory results  were  obtained.  But  a  similar  course  was  not  prac- 
ticable in  the  case  of  wheat,  both  because  of  the  much  greater 
number  of  plants  on  the  acre,  and  the  impossibility  of  counting 
them  as  they  grew.  I  was,  therefore,  compelled  to  adopt  some 
other  plan,  and  after  mature  consideration  I  came  to  the  conclu- 
sion that  it  would  be  best  to  gather  all  the  plants  from  a  definite 
fraction  of  an  acre.  The  object,  it  will  be  observed,  was  not  to 
obtain  a  general  average  of  the  whole  field,  but  to  secure  a  certain 
number  of  plots  as  exactly  similar  to  one  another  as  possible,  an<3 
this  offered  some  difficulty.  From  the  irregularity  of  the  crop,  i* 
was  not  possible  to  have  large  plots ;  nor  did  this  seem  necessary 
to  accuracy.  It  was  apparent  at  once,  that  with  small  spaces  greai 
precision  might  be  obtained,  provided  the  experiments  throughout 
were  conducted  with  care.  The  field  was  therefore  carefully 
examined  when  the  crop  had  advanced  so  far  as  to  rendei 
it  advisable  to  commence  the  analysis,  and  the  most  unifornr 
portion  was  selected.  In  determining  this  point,  I  did  not  rest  oi 
my  own  opinion  alone,  but  took  advantage  of  the  practical  expe 
rience  of  my  friend  Mr  Brown,  on  whose  field  the  crop  was  grown 
A  part  was  pitched  upon  on  which  the  crop  was  very  uniform,  bu* 
it  was  not  of  large  extent.  In  the  centre  of  this,  plots  of  5  squar* 
yards  each  were  carefully  measured  off,  and  pins  firmly  fixed  in  tbj 
corners.  Between  these  pins  thin  copper  wires  were  extended 
about  2  inches  above  the  surface  of  the  ground,  so  as  to  define  the 
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distinctly.  At  each  period  all  the  plants  within  the  wires 
irfcfully  taken  up  by  loosening  the  soil  with  the  spade,  and 
them  one  by  ona  The  entire  produce  was  conveyed 
laboratory,  where  it  was  weighed,  and  the  analysis  com- 
d  at  once,  by  determining  the  amount  of  water,  and  drying 
tire  mass  of  the  plants  for  future  experiment. 

First  Stage,  14*A  May  1860. 

ring  tor  the  extreme  lateness  of  the  season,  it  was  not  till  the 

May  that  it  was  deemed  advisable  to  commence  the  analyses. 

his  period  the  crop  was  still  very  backward,  each  plant  only 

;hing,  on  the  average,  15.138  grains,  and  its  height  being  about 

5  inches.     Immediately  on  being  taken  to  the  laboratory,  the 

was  detached  from  the  roots  by  carefully  shaking  them  in 

ter,  a  process  which,  as  subsequent  experience  showed,  was  not 

isfactory;  for  even  when  they  appeared  quite  clean,  and  no 

rceptible  traces  of  soil  were  removed  by  repeated  agitation  with 

iter,  a  very  appreciable  amount  of  sand  adhered  to  them,  and  could 

3  detected  on  analysing  the  ash.    The  results  of  analysis  were  as 

allows : — 

Weight  of  total  produce  of  5  square  yards,         .        10}402.37  grains. 
Giving  for  the  acre,  .  .  12  cwt  8  qrs.  10  lb.  8  oz. 

The  leaves  and  roots  of  100  average  plants  were  separated,  and 
weighed — 


Weight  of  leaves,        . 

Weight  of  roots,         .            .            .            . 

1310.80    gra. 
203.00      „ 

Weight  of  100  plants,    . 

1513.80      „ 

Average  weight  of  each  plant, 

15.138    „ 

which  is  calculated — 

Total  weight  of  leaves  per  acre, 
Total  weight  of  roots  per  acre, 

1245.584  lb. 
192.908  „ 

Total  weight  of  produce,  .  .        1438.492,, 

The  leaves  and  roots  were  separately  examined  for  the  percen- 
^  of  water,  ash,  and  organic  matter,  which  stood  as  follows: — 

Water, 

Organic  matter, 

Ash,      ..... 

100.00  100.000 

Owing  to  the  small  quantity  of  material  available  at  this  early 
8ty)Q)  it  was  found  impossible  to  make  complete  analyses  of  the 
J*  of  leaves  and  roots  separately,  and  they  were  therefore  analysed 
together,  giving  the  results  which  follow : — 


Leaves. 

Roots. 

86.18 

81.525 

11.79 

15.991 

2.03 

2.384 
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Peroxide  of  iron, 

3.16 

Lime,     . 

6.52 

Magnesia, 

2.15 

Potash, 

28.43 

Chloride  of  potassium,  . 

6.18 

Chloride  of  sodium, 

6.64 

Phosphoric  acid, 

,          , 

7.19 

Sulphuric  acid,  . 

5.91 

Silicic  acid, 

3.87 

Carbonic  acid,    . 

5.26 

Charcoal, 

1.95 

Sand,      . 

23.34 

100.60 

The  same,  after  deduction  of  sand,  charcoal,  and  carbonic 
gives — 

Peroxide  of  iron,    ,  .  .  .  .  4.51 

Lime, 


Magnesia, 
Potash,   . 

Chloride  of  potassium, 
Cloride  of  Sodium, 
Phosphoric  acid, 
Sulphuric  acid,  . 
Silicic  acid, 


9.31 
3.07 

40.58 
8.81 
9.48 

10.29 
8.43 
5.52 

100.00 


Calculating  from  these  data,  we  find  that  at  this  period  the ' 
plants  had  withdrawn  from  an  acre  of  land  the  following  quai 
of  different  substances ; — 


Water, . 
Organic  matter, 
Ash, 


1231.86  lb. 

177.88  „ 

21.22  „ 

1430.96  „ 


Total  matter  per  acre, 

In  comparing  these  with  the  results  in  a  previous  page,  a  c< 
discrepancy  will  be  observed,  for  the  total  matter  withdrawn 
an  acre  of  land  is  there  stated  at  1438.92  lb.  The  reason  foj 
is  that,  in  the  first  instance,  the  total  amount  of  ash  found  is  £ 
but  this  included  a  quantity  of  sand  adhering  mechanically  t 
roots,  which  is  here  deducted,  its  quantity  having  been  ascert 
in  the  detailed  analysis  of  the  ash. 

The  quantities  of  the  different  mineral  matters  removed 
the  soil  at  this  stage  are  given  in  the  following  table : — 

Peroxide  of  iron,      .  .  .  .  .  0.96  lb. 

Lime,  .  .  .  .  .  .  1.98  „ 

Magnesia,      .  .  .  .  .  0.65  „ 

Potash,  ......  8.58  „ 

Chloride  of  potassium,  ....  1.88  „ 

Chloride  of  sodium,  .....  2.02  „ 

Phosphoric  acid,       .....  2.19  „ 

Sulphuric  acid,         .  .  .  .  .  1.79  „ 

Silicic  acid,   ......  1.17  „ 


21.22 
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t  is  here  to  be  observed  that  the  progress  of  the  wheat  plant 
ing  the  early  period  of  its  growth  is  extremely  slow,  so  much 
that  daring  more  than  six  months'  growth  each  plant  has  only 
bed  a  weight  of  15  grains.  And  the  amount  of  vegetable  and 
eral  matters  withdrawn  from  an  acre  is  very  small.  Of  the 
sr,  one -half  nearly  consists  of  potash,  and  the  remainder  is  pretty 
ally  divided  among  the  other  mineral  constituents. 


Second  Stage,  \%th  June. 
aring  the  month  of  May  and  beginning  of  June  the  plants 
m  to  make  more  rapid  progress,  the  weather  having  become 
tal,  and  the  period  of  active  growth  begun,  the  plants  having 
he  18th  June  increased  to  nearly  eight  times  their  former  weight 
ters  now  stood  as  follows : — 


Leaves,  of  100  average  plants  weighed, 

Straws, 

Roots,  ..... 


4683  grs. 
6576    „ 
1368    „ 


Total  weight  of  100  plants,        .  .  12627    „ 

Average  of  each  plant,  ....  126.27  „ 

Total  produce  of  5  square  yards,         .  .  .  47740    „ 

Equal  per  acre,  .  .  .2  tons,  18  cwt.  3  qrs.  22  lb. 

is  weight  was  divided  between  leaves,  roots,  and  straw,  in  the 
?ving  proportions : — 

Leaves,         ......  24491b. 

Straw,  •  .  .  .  .  •  3438  „ 

Roots,  ...... 


Analysis  of  Leaven, 

Water,  .... 

Albuminous  compounds, 

Other  organic  matters, 

Ash,      ..... 


Nitrogen, 


ie  ash  contained — 

Peroxide  of  iron, 

Lime,    . 

Magnesia, 

Potash, 

Chloride  of  potassium, 

Chloride  of  sodium, 

Phosphoric  acid, 

Sulphuric  acid, 

Silicic  acid, 

Charcoal, 

Sand,    . 


715 
6602 


73.92 

4.18 

18.24 

3.66 

100.00 
0.67 


1.84 
5.48 
1.65 

22.70 
5.93 
3.03 
3.13 
3.48 

42.73 
2.45 
8.01 


100.43 
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The  same,  after  deduction  of  sand  and  charcoal : — 


Peroxide  of  acid, 

, 

2.04 

Lime, 

6.09 

Magnesia, 

1.84 

Potash,     . 

25.30 

Chloride  of  potassium,     . 

6.59 

Chloride  of  sodium, 

3.30 

Phosphoric  acid, 
Sulphuric  acid,    . 

3.48 

3.88 

Silicic  acid, 

47.48 

100.00 

A  naly&is  of  the  Straw. 

Water, 79.05 

Albuminous  compounds,             .            .            .            .2.31 

Other  organic  matters,    .....        16.98 

Ash,         ....... 

1.66 

100.00 

Nitrogen,             .            .            .            .            .            .          0.37 

The  composition  of  the  ash  was : — 

Peroxide  of  iron,             .            .            .            .            .          1.47 

Lime,       ...            * 

2.72 

Magnesia, 

1.55 

Potash,     . 

. 

31.85 

Chloride  of  potassium, 

. 

14.61 

Chloride  of  sodium, 

. 

0.43 

Phosphoric  acid, 

6.01 

Sulphuric  acid,    . 

. 

3.09 

Silicic  acid,      .    . 

,            , 

31.86 

Carbonic  acid, 

,            , 

4.83 

Charcoal, 

• 

2.74 

301.16 

And  after  deduction  of  charcoal  and  carbonic  acid  : 

— 

Peroxide  of  iron,             .... 

1.57 

Lime, 

2.90 

Magnesia, 

1.65 

Polash,     . 

34.04 

Chloride  of  potassium, 

15.61 

Chloride  of  sodium, 

0.44 

Phosphoric  acid, 

6.38 

Sulphuric  acid,     . 

3.32 

Silicic  acid, 

34.09 

100.00 

In  this  and  the  subsequent  stages  it  was  found  necessai 
abandon  the  attempt  to  follow  out  the  analysis  of  the  i 
for,  notwithstanding  all  care,  it  was  impossible  to  separat 
soil  in  a  satisfactory  manner.  It  adhered  firmly  to  the  n 
fibres,  and  could  not  be  detached  without  injuring  them ;  and  a 
would  have  invalidated  the  results  of  the  acreable  produce  calcu 
from  them,  it  was  thought  better  to  omit  all  reference  to  1 
Consequently,  in  calculating  the  acreable  produce,  the  roots 
been  deducted,  and  only  those  matters  contained  in  the  stra^ 
leaves  estimated.    In  this  case  matter*  atood  as  follows :— 
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Total  produce  per  acre, 
Deduct  roots,  . 

Leaves 


Skater, 

Albuminous  compounds, 

Dther  organic  matters. 


Nitrogen, 


Peroxide  of  iron, 

.time,  . 

Magnesia, 

Potash, 

Chloride  of  potassium, 

Chloride  of  sodium,    . 

Phosphoric  acid, 

Sulphuric  acid, 

Silicic  acid,    . 


,                  , 

6602  lb. 

• 

715  „ 

. 

»  *        5887  „ 

ssults  being  given  "in 

pounds 

Leaves. 

Straws. 

Total. 

1810.30 

2717.75 

4528.05 

102.36 

79.42 

181.78 

446.69 

583.77 

1030.46 

89.63 

57.07 

146.71 

2448.98 

3438.01 

5887.00 

16.39 

12.72 

29.11 

in  pounds. 

Leaves. 

Straws. 

Total. 

1.81 

0.89 

2.70 

5.42 

1.65 

7.07 

1.63 

0.94 

2.57 

22.81 

19.47 

42.28 

5.86 

8.89 

14.75 

2.93 

0.25 

3.18 

3: 09 

3.63 

6.72 

3.45 

1.89 

5.34 

42.63 

19.46 

62.09 

89.63  57.07  146.70 

i  comparing  these  results  with  those  of  the  previous  stage, 
ral  points  seem  worthy  of  notice,  some  of  which  arc  not  easily 
ained.  It  is  to  be  observed  that,  although  the  weight  of  the 
'age  plant  has  increased  nearly  eight  times,  there  is  not  a  pro- 
ionate  advance  in  the  amount  of  produce,  which  is  only  about 
times  as  great.  This  may  be  due  to  there  having  been  a 
Her  number  of  plants  in  this  plot  in  the  first  instance,  although 
eye  certainly  did  not  detect  the  difference ;  or  it  may  have  been 
led  by  the  disappearance  of  a  part  during  the  progress  of 
flrth.  The  plants  in  this  case  had  also  become  somewhat  less 
julent,  the  percentage  of  water  having  fallen  from  81.6  in  the 
re  plants  of  the  first  stage  to  79  in  the  straw,  and  73.9  in  the 
es  in  the  second  stage.  Hence  it  follows  that  the  amount  of 
1  matters  assimilated  during  this  period  was  rather  more  than 
times  as  great  as  in  the  previous  growth.  As  regards  the 
eral  matters,  it  is  interesting  to  notice  that  the  quantity  of 
ish  assimilated  has  been. almost  exactly  in  proportion  to  the 
ease  of  solid  matter,  while  lime  and  phosphoric  acid  have  only 
&nced  to  about  three  times  their  previous  quantity.  The 
er  size  of  the  plants  having  also  permitted  the  separate  analysis 
saves  and  straw,  it  is  now  possible  to  trade  the  distribution  of 
mineral  matters  in  these  organs ;  and  we  observe  that  potash 
ery  equally  distributed  between  the  two,  but  lime  and  silicic 
.  are  chiefly  accumulated  in  the  leaves. 

Third  Stage,  23c?  July. 
X  this  period  the  plants  had  again  made  a  very  decided  increase^ 
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and  their  size  was  sufficiently  great  to  admit  of  a  more  m 
subdivision  of  their  parts.  The  ear  had  now  begun  to  show 
it  was  separately  analysed,  while  the  straws  were  dr 
through  the  middle,  and  the  upper  and  lower  portions  kept  i 
rate.  Owing  to  the  much  greater  weight  of  the  plants,  the  av< 
was  calculated  for  fifty  In  place  of  a  hundred,  as  had  been  do 
the  previous  stages. 

Ears  of  50  average  plants  weighed      .  .  .        1,410  grain 


Straws,  upper  part, 
„       lower  part, 
Leaves, 
Roots, 


2,880 

7,090 

2,040 

890 


14,310      „ 
Average  weight  of  each  plant,  .  .  .  286.2  „ 

Weight  of  total  produce  of  5  square  yards,  143,937  grains.     ' 
produce  per  acre,  8  tons  17  cwt.  1  qr.  12  lb.     Divided  thus — 


Ears,     .            .                                      • 

1,961  lb. 

Straws,  upper  part, 

4,006   „ 

„        lower  part, 

9,862   „ 

Leaves,             .... 

.        2,837    „ 

Hoots,  ..... 

.        1,288    „ 

Total, 

.       19,904    „ 

The  ears  contained — 

Water,            . 

64.62 

Albuminous  compounds, 

3.18 

Other  organic  matters, 

30.31 

Ash,    ...... 

1.89 

100.00 

Nitrogen,        . 

0.51 

And  the  composition  of  their  ash  was — 

Peroxide  of  iron,        .            .            .            . 

0.45 

Lime,             . 

2.57 

Magnesia,       .            .            .                  .      . 

4.35 

Potash,           .            .            .            .            . 

16.84 

Chloride  of  sodium, 

1.93 

Phosphoric  acid,         . 

10.26 

Sulphuric  acid,           . 

2.65 

Silicic  acid,     . 

52.88 

Charcoal, 

5.99 

Sand,               . 

1.88 

100.00 

The  same,  calculated  after  deduction  of  s 

and  and  charcoal 

Peroxide  of  iron, 

0.49 

Lime,              .... 

2.79 

Magnesia,        .... 

4.73 

Potash,            .... 

18.31 

Chloride  of  sodium, 

2.09 

Phosphoric  acid,         . 

11.17 

Sulphuric  acid,           . 

2.88 

Silicic  acid,     . 

57.54 

100.00 
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Analysis  of  the  Straw. 

Upper  portion. 
Water,  .  .  .  68.68 

Albuminous  compounds,        .  2.56 

Other  organic  matters,  26.69 

Ash,    .....  2.07 


Nitrogen, 
?he  ash  contained— 

Peroxide  of  iron, 

Lime,  . 

Magnesia, 

Potash, 

Soda,   . 

Chloride  of  potassium. 

Chloride  of  sodium, 

Phosphoric  acid, 

Sulphuric  acid, 

Silicic  acid,     . 

Charcoal, 


Lower  portion. 
63.90 

1.31 
83.13 

1.66 


100.00 

100.00 

0.41 

0.21 

Upper  portion. 

Lower  portion. 

0.33 

1.07 

2.00 

3.08 

3.28 

1.65 

20.70 

11.59 

... 

4.98 

2.83 

1.05 

0*5*2 

9.53 

4.44 

1.56 

3.74 

52.38 

50.67 

6.63 

18.13 

100.31  99.87 

^hen  recalculated  after  deduction  of  charcoal  these  analyses 


Peroxide  of  iron, 
Lime, 
Magnesia, 
Potash, 


Chloride  of  potassium 
Chloride  of  sodium, 
Phosphoric  acid, 
Sulphuric  acid, 
Silicic  acid,     . 


Upper  portion. 

0.35 

2.13 

3.50 

22.10 

3.02 

1.12 
10.17 

1.68 
55.93 


Lower  portion. 
1.32 
3.76 
2.02 
14.16 
6.09 

0.63 

5.44 

4.59 

61.99 


100.00 

100.00 

Analysis  of  the  Leaves, 

Water,            ...... 

58.15 

Albuminous  compounds,        .... 

)  4.20 

Other  organic  matters,           .... 

30.75 

Ash,  ....... 

6.90 

100.00 

Nitrogen,        ...... 

0.64 

le  Composition  of  the  ash  was  as  follows : — 

Peroxide  of  iron,           .... 

0.86 

Lime,     . 

, 

4.55 

Magnesia, 

, 

1.57 

Potash,  . 

, 

12.17 

Chloride  of  sodium, 

, 

1.22 

Phosphoric  acid, 

, 

1.90 

Sulphuric  acid,  . 

, 

2.73 

Silicio  acid, 

.            . 

74.43 

Charcoal, 

• 

1.07 

100.50 
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And  after  deduction  of  charcoal — 


Peroxide  of  iron, 

0.86 

Lime,     . 

457 

Magnesia, 

1.57 

Potash,  . 

12.23 

Chloride  of  sodium, 

1.22 

Phosphoric  acid, 

1.91 

Sulphuric  acid,  . 

2.79 

Silicic  acid, 

7485 

100.00 


In  calculating  the  acreable  produce  from  these  data,  the  roots 
which  were  not  analysed,  for  the  reason  stated,  require  to  be 


deducted : — 


Entire  produce  per  acre, 
Roots,     . 


19,9041b. 
1,238  „ 


18,666  „ 
The  following  table  gives,  in  pounds,  the  distribution  of  the  dif- 
ferent matters  in  the  produce : — 

Straw. 


•Water, 

Albuminous  compounds, 

Other  organic  matters, 

Ash, 


Ears. 

1267.39 

62.36 

594.38 

37.07 


Top 
Portion. 
2751.32 

102.55 

1069.21 

82.92 


1961.20      4006.00 

Nitrogen,    .  .  10.00  16.42 

Mineral  matters,  in  pounds  : — 


Lower 
Portion. 
6301.81 

129.19 
3267.28 

163.72 

9862.00 
20.71 


Straw. 


Peroxide  of  iron, 
Lime, 


Potash, 

Soda, 

Chloride  of  potassium, 

Chloride  of  sodium, 

Phosphoric  acid, 

Sulphuric  acid,    . 

Silicic  acid. 


Ears. 
0.18 
1.03 
1.75 
6.78 


0.77 

4.14 

1.06 

21.36 


Top 
Portion. 
0.29 
1.76 
2.90 
18.32 

2.50 

0.94 

8.44 

1.39 

46.38 


Lower 

Portion. 

2.16 

6.16 

3.31 

23.18 
9.97 

1.03 

8.90 

7.52 

10.149 


Leaves. 
1649.72 
119.15 
872.38 
195.75 

2837.00 
18.15 


Leaves. 
1.68 
8.94 
3.07 

23.95 


2.38 

3.73 

5.47 

146.53 


Total. 

11970.24 

413.25 

5803.25 

479.^6 

18666-°° 
55.28 


rfotal 

V31 

17-89 

9.97 
3.1* 


37.07  82.92        163.72        195.75  47P.^d 

The  increased  size  of  the  plants  during  this  stage,  which  pcT' 
mitted  the  examination  of  their  individual  parts,  enables  vs  *° 
observe  some  interesting  points.     The  ears  which  were  in  flo^er 
partake  very  largely  of  the  characters  of  the  straw,  excepting  th** 
they  contain  a  somewhat  larger  proportion  of  albuminous  compounds. 
The  similarity  in  the  composition  of  the  ash  in  both  is  also  very  re- 
markable, more  particularly  when  the  upper  portion  of  the  stra^ 
is  compared  with  the  ears.    Between  the  two  portions  of  the  stra^ 
itself  the  difference  is  very  marked.    The  lower  part  contains  * 
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ler  amoant  of  water  and  of  albuminous  compounds,  by  means 
hich  it  has  acquired  additional  firmness  to  fit  it  for  supporting 
increased  weight  of  the  plant ;  and  this  is  also  indicated  by  the 
3r  quantity  of  silicic  acid  in  its  ash.  The  abundance  of 
phoric  acid  and  potash  contained  in  the  upper  portion  of  the 
iv  is  also  well  worthy  of  notice.  As  compared  with  the  previ- 
rtage,  it  is  to  be  noted  that  the  plant  has  again  become  less 
alent,  the  diminution  in  the  percentage  of  water  being  very 
ced.  So,  likewise,  there  is  a  great  diminution  in  the  quan- 
of  potash  relatively  to  that  of  the  other  inorganic  substances, 
>ugh  the  total  amount. has  increased.  There  is,  however,  a 
great  advance  in  the  quantity  of  most  of  the  other  inorganic 
ents,  and  this  is  more  especially  the  case  as  regards  silicic 
which  is  nearly  five  times  as  abundant  as  in  the  previous 
j. 

Fourth  Stage,  27th  August, 

this  period  the  chief  change  which  had  taken  place  was  in  the 
2;  of  the  ear;  the  grain,  being  now  formed,  had  advanced 
me  extent.  The  changes  which  had  occurred  since  the  last 
>d  were  also,  in  many  respects,  very  remarkable. 


Ears  of  50  average  plants  weighed 
Straw,  upper  portion, 
„       lower  portion, 
Leaves, 
Roots, 


3700  grs. 

2440    „ 

5290    „ 

901    „ 

599    „ 


12,930 


Average  weight  of  each  plant,  .  .  .       258.6    „ 

Produce  of  5  square  yards,  ....    142,350    „ 

il  to  8  tons  15  cwt.  3  qrs.  2  lb.  per  acre,  which  was  divided 
een  the  different  parts  of  the  plants  as  follows  : — 

Ears,          ......  5633  lb. 

Straw,  upper  portion,        .            .            .            .  3715    „ 

„      lower  portion,         ....  8054    „ 

Leaves,      ......  1371    „ 

Roots,       .     ■ 913    „ 

Total,         .  .  .         19,686     „ 

the  analysis  of  the  ears  at  this  stage  it  became  of  interest  to 
•ate  the  grain  and  chaff,  but  difficulty  was  found  in  accomplish- 
;his  when  the  plant  was  in  the  moist  state,  and  a  portion  of 
entire  ear  was  therefore  analysed  in  its  natural  condition ; 
mother  portion  having  been  dried,  the  grains  could  then  be 
•ated.  The  ash  analyses  were  made  on  the  two  portions  separ- 
,  and  the  proportions  of  grain  and  chaff  in  the  dry  ear  having 
determined  along  with  the  percentage  of  ash  in  each,  afforded 
lata  for  calculating  the  ash  in  the  two  together,  which  was 
il  for  comparison  with  the  results  in  the  previous  stage. 
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"Water, 

Albuminous  compounds, 
Other  organic  matters, 
Ash,  . 


53.80 
4.00 

39.47 
2.73 


100.00 
Nitrogen,      ......  0.64 

Proportion  of  grain  and   chaff  (including  stipe)   in   the   - 
ears : — 


Grain, 
Chaff, 


Peroxide  of  iron, 

Lime,  . 

Magnesia, 

Potash, 

Soda, 

Chloride  of  potassium, 

Chloride  of  soda, 

Phosphoric  acid, 

Sulphuric  acid, 

Silicic  acid, 

Charcoal, 


Peroxide  of  iron, 

Lime, 

Magnesia, 

Potash, 

Soda, 

Chloride  of  potassium, 

Chloride  of  sodium, 

Phosphoric  acid, 

Sulphuric  acid, 

Silicic  acid, 


69.85 
30.15 


Containing  Ash 
1.59 
2.75 


100.00 

4.34 

Grain. 

Chaff. 

0.41 

0.89 

3.40 

1.20 

5.16 

1.77 

27.29 

8.21 

*•• 

0.68 

2.01 

... 

... 

1.20 

40.05 

4.44 

1.84 

1.53 

1.30 

78.40 

18.09 

2.75 

99.55 

101.07 

1,  these  will 

give- 

Grain. 

chair. 

0.50 

0.91 

4.17 

1.22 

6.34 

1.80 

33.50 

8.35 

... 

0.69 

2.47 

1.22 

49.16 

4.53 

2.26 

1.56 

1.60 

79.74 

100.00 


100.00 


These  data  enable  us  to  calculate  the  composition  of  100 
of  the  ash  of  the  entire  ear,  which  is  as  follows : — 
Peroxide  of  iron, 
Lime, 
Magnesia, 


Potash, 

Soda,    . 

Chloride  of  potassium 

Chloride  of  sodium, 

Phosphoric  acid, 

Sulphuric  acid, 

Silicic  acid, 


0.75 
2.30 
3.46 

17.56 
0.44 
0.91 
0.77 

20.88 
1.82 

51.11 


loaoo 
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Analysis  of  the  Stratos. 

Upper  portion.  Lower  portion, 
ter             ....            52.68  54.71 

uminous  compounds,  1.56  1.31 

er  organic  matters,  42.44  42.07 

i,  ....  3.32  1.91 


100.00 

100.00 

rogen,       ....              0.25 

0.21 

i  of  these  portions  consisted  of — 

Upper  portion. 

Lower  portion. 

oxide  of  iron,       .                        .              0.46 

1.89 

te,              ... 

2.36 

2.75 

gnesia, 

1.84 

1.80 

ash, 

11.99 

1407 

a,              ... 

... 

1.19 

oride  of  potassium, 

4.20 

... 

oride  of  sodium,   . 

0.08 

3.84 

Msphoric  acid, 

2.97 

3.41 

phuric  acid, 

2.27 

3.20 

sic  acid,     . 

70.34 

65.04 

rcoal, 

2.75 

3.96 

99.26 

101.15 

;he  charcoal  deducted  these  give — 

Upper  portion. 

Lower  portion. 

oxide  of  iron,           .            .            .            0.49 

1.95 

le,      . 

2.45 

2.83 

sjnesia, 

1.90 

1.85 

ash, 

12.43 

1448 

a,      . 

•             ... 

1.22 

oride  of  potassium, 

4.35 

... 

oride  of  sodium, 

0.08 

3.95 

)sphoric  acid,  * 

3.07 

3.51 

phuric  acid, 

2.66 

3.29 

cic  acid, 

72.57 

66.92 

100.00 

100.00 

Analysis  of  the  Leaves. 

ter,           ...... 

43.28 

tuminous  compounds,       .... 

2.06 

ter  organic  matters,         .... 

44.79 

i,               .            ... 

9.87 

100.00 

rogen,                    

0.33 

h  contained — 

oxide  of  iron,         ..... 

0.91 

le,               ... 

4.07 

gnesia, 

1.80 

ash, 

6.05 

oride  of  potassium, 

0.67 

Carry  forward,* 


1&5Q 
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*     Brought 

forward,    . 

13.50 

Chloride  of  sodium,     .                        .            . 

0.36 

Phosphoric  acid,         .... 

2.01 

Sulphuric  acid,            .... 

2.12 

Silicic  acid,      ..... 

80.52 

Charcoal,         ..... 

2.34 

100.85 

h  results  give,  after  deduction  of  charcoal- 

Peroxide  of  iron, 

0.92 

lime, 

4.12 

Magnesia, 

1.82 

Potash, 

6.21 

Chloride  of  potassium, . 

0.69 

Chloride  of  sodium, 

0.37 

Phosphoric  acid, 

2.04 

Sulphuric  acid, . 

2.15 

Silicic  acid, 

81.68 

100.00 


In  calculating  the  acreable  produce,  we  have,  as  before,  to  d 
duct  from  the  total  matters  the  weight  of  the  roots  (913  lb 
which  leaves  18,773  lb.  of  the  other  parts  of  the  plants,  ov 
which  the  different  substances  are  distributed  in  the  proportio 
given  in  the  following  table : — 


Ears.  Upper.            Lower.  Leaves.  Tota 

Water,            .            .        3030.55  1957.06  4406.34  593.47  9987. 

Albuminous  compounds,     225.32  57.95        105.51  28.14  428. 

Other  organic  matters,       2223.35  1576.65  3388.32  614.07  7791. 

Ash,     .            .            .           153.78  123.34         153.83  135.32  566. 


5633.00 

3715.00      8054.00 

1371.00 

18773. 

Nitrogen, 

36.05 

9.28          16.91 

4.52 

66, 

Mineral  Matters,  in  pounds. 

Peroxide  of  iron, 

1.15 

0.60            3.04 

1.24 

6 

Lime,  . 

3.54 

3.02            4.35 

5.57 

16. 

Magnesia, 

5.32 

2.34            2.85 

2.46 

12 

Potash, 

27.01 

15.33          22.27 

8.43 

73. 

Soda,   .            .            . 

0.68 

1.87 

•  •• 

2. 

Chloride  of  potassium, 

1.40 

5.35 

0.93 

7, 

Chloride  of  sodium,    . 

1.18 

0.13 '          6.07 

0.50 

7. 

Phosphoric  acid, 
Sulphuric  acid, 

32.11 

3.78            5.40 

2.76 

44. 

2.80 

3.28            5.06 

2.91 

14. 

Silicic  acid,     . 

78.59 

89.50         102.92 

110.52 

381. 

153.78         123.34         153.83       135.32 


566. 


(To  fa  concluded  in  next  Number). 
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:he  agriculture  op  Berwickshire  and  Roxburghshire. 

By  James  Sanderson,  Land-Valuer,  Manchester  Buildings,  London. 
[Premium— £25.  ] 
(Continued.) 
TENURE  AND  COVENANTS. 

iom  the  numerous  instances  given  of  high  farming,  it  is  scarcely 
ssary  to  say  that  all  farms  are  held  under  lease.  The  generab 
8  of  lease  are  nineteen  and  twenty-one  years.  Some  pastoral 
ers  have  only  nine  years'  lease ;  but,  even  for  pastoral  farms, 
era  now  consider  that  a  longer  term  is  essential.  Surface- 
ig  and  close  drains — improvements  which  will  doubtless  soon 
tarried  out — to  be  executed  by  tenants,  the  latter  must  have 
er  time  than  nine  years  to  be  reimbursed  for  their  outlay, 
des,  there  are  few  pastoral  farms  but  what  afford  some  land 
cultivation,  which  can  only  be  prudently  and  efficiently  exe- 
d  under  a  long  lease.  Apart  from  pastoral  land,  it  is  long 
3s  that  have,  in  a  great  measure,  made  Scottish  farming  what 
tally  is.  It  is  under  leasehold  tenure  only  that  a  farmer  has 
rity  for  his  outlay,  a  landowner  has  his  estate  improved,  and 
agriculture  progresses.  This  is  no  visionary  statement,  but  is 
ly  borne  out  by  experience. 

is  to  be  regretted  that  there  are  still,  on  many  estates,  condi- 
i  enforced  in  a  contract  between  landlord  and  tenant  which  are 
illy  hostile  to  both,  as  well  as  detrimental  to  agricultural  pro- 
si  Old  forms  of  leases  are  retained  without  reference  to  modern 
iances,  and  the  same  form  of  covenant  is  made  to  suit  high  and 
lying  farms,  and  whether  near  to  or  remote  from  cities.  The 
ition  of  such  forms  has  only  the  plea  of  antiquity  in  its  favour, 
is  totally  at  variance  with  an  enlightened  system  of  agricul- 
,  It  is  not  landlords  who  are  generally  to  blame  for  the  inser- 
of  obsolete  clauses  in  contracts,  but  factors,  who  are  not  well 
lainted  with  the  practical  bearing  of  those  forms  they  en- 
3,  and  through  the  enforcing  of  which  they  injure  the  inte- 
J  of  their  employers.  A  lawyer,  without  practical  know- 
;e  of  farming,  is  as  incapacitated  to  draw  up  a  contract  for 
bag  a  farm,  as  is  the  solely  practical  farmer  to  unravel 
intricacies  of  law.  Both  are  out  of  their  proper  sphere, 
writer  would  by  no  means  assert  that  such  is  the  prevail- 
character  of  factors  in  the  counties  under  consideration  ; 
the  contrary,  it  is  with  pleasure  he  can  record  that  there 
many  factors  who  have  the  management  of  extensive  estates 
oth  counties,  who  are  highly  conversant  with  every  department 
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of  farming.  Nor  would  he  solely  blame  factors  for  retarding  im- 
provement. A  few  years  ago,  a  factor  in  Roxburgh ,  well  known 
for  his  practical  acquaintance  with  farming,  and  the  zeal  with  which 
he  encouraged  improvements,  lost  the  factorship  of  one  of  the  estates 
under  his  management,  solely  because  his  employer  imagined,  from 
the  factor  having  erected  a  much-needed  and  commodious  steading, 
and  effected  other  improvements  on  a  farm,  that  his  capital  had 
been  needlessly  squandered.  But  what  was  the  actual  result  ?  Soon 
after  this  the  farm  was  unexpectedly  in  the  market  for  a  tenant, 
and  realised  an  annual  increase  of  rental  of  £400  solely  on  account 
of  these  improvements.  The  following  extract,  too,  taken  verbatim 
from  a  form  of  lease,  drawn  up  by  the  proprietor  himself,  of  a  farm 
in  Berwickshire,  which  was  let  during  the  present  season,  shows  that 
factors  are  not  always  to  blame  for  restrictive  covenants :  "The 
tenant  shall  never  sell,  burn,  or  give  away  any  straw,  turnip,  chaff, 
or  dung,  whether  arising  from  crops  grown  or  brought  to  the  lands, 
but  shall  consume,  by  sheep,  cattle,  or  horses  on  the  farm,  all  the 
straw,  turnips,  &c. ; "  and  again,  "  he  shall  also  pay  2s.  6d.  for  each 
stone  of  straw,  25s.  for  each  cartload  of  turnips,  and  10s.  for  each 
cartload  of  dung  he  shall  sell,  burn,  or  carry  off  the  farm/'  It  is 
not  uncommon,  also,  to  meet  with  leases  containing  clauses  pro- 
hibiting the  growing  of  wheat,  the  selling  of  hay,  potatoes,  &c.  Such 
prohibitory  clauses,  though  exceptional,  are  not  worthy  of  further 
comment,  seeing  they  reflect  anything  but  credit  on  this  enlight- 
ened age. 

A  landlord  ought,  doubtless,  to  have  some  security  against  de- 
terioration of  property;  but  it  is  difficult  to  know  how  this  can  be 
realised  otherwise  than  by  securing  good  tenanta     The  most  strin- 
gent conditions  will  never  secure  good  farming  on  the  one  hand,  nor 
prevent  bad  farming  on  the  other.     Moreover,  the  farmer  who 
farms  best  for  himself,  farms  well  for  the  landlord  also.    Nay,  more 
than  this,  no  farmer  can  farm  profitably  who  does  not  improve  the 
farm  in  his  occupancy.  Towards  the  close  of  a  lease,  a  farmer  would 
no  doubt  farm  differently,  if  he  intended  to  leave  his  own  farm,  from 
what  he  would  do  if  he  anticipated  a  renewal  of  lease,  just  as 
farmers  farm  differently  under  a  lease  from  under  yearly  tenancy. 
For  the  last  five  years  of  a  lease  a  tenant  ought,  therefore,  to  be 
bound  to  a  course  of  cropping,  to  prevent  him  from  exhausting  his 
farm.    The  commencement  of  these  five  years  would  be  a  proper 
time  for  landlord  and  tenant  to  try  a  renewal  of  their,  contract, 
which,  if  successful,  would  preclude  the  necessity  of  enforcing  the 
restrictive  conditions.    Ana  this  induces  reference  to  the  many 
changes  of  tenants  which,  from  landlords  offering  farms  for  public 
competition,  have  recently  occurred  in  the  Border  counties  as  well 
as  elsewhere.     This  system  of  advertising  farms  is  not  universal,  but 
limited  to  some  estates.    It  has,  on  the  whole,  little  to  commend  it; 
Qnd  proprietors,  as  well  as  tenants]  have  often  suffered  from  the 
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changes  it  has  caused.  In  not  a  few  cases,  landlords,  tempted  by 
high  offers,  have  accepted  untried  men  as  tenants,  who,  ignorant 
of  their  new  occupation,  have  deteriorated  the  farms  in  weir  oc- 
cupancy ;  and  thus  old  tenants  have  frequently,  by  unsuitable 
offerers  for  land,  been  ousted  from  farms  and  districts  endeared  to 
them  by  long  attachments  and  time-hallowed  associations,  and,  while 
seeking  to  occupy  new  farms,  have  had  to  meet  the  same  hostile  in* 
fiaences  that  ejected  them  from  their  former  holdings.  There  are, 
no  doubt,  also  instances  of  farmers  having  become  more  energetic 
when  they  entered  to  a  new  farm,  and  the  improvements  effected  by 
a  new  and  enterprising  tenant  have  frequently  awakened  the  energies 
of  a  whole  district.  The  great  increase  in  the  value  of  land  during 
the  last  twenty  years  has  doubtless  induced  many  landlords  to  offer 
their  farms  for  public  competition.  They  were  astounded  with  the 
great  increase  of  rental  which  any  farm  in  the  market  brought, 
and  could  form  no  estimate  of  the  value  of  their  own  farms.  When 
they  made  offers  to  the  tenants  to  renew  their  leases,  enormous 
rents  were  asked,  and  often  as  low  rents  offered,  the  tenants  failing 
to  appreciate  the  advantages  which  had  accrued  from  the  introduc- 
tion of  guano,  railway  accommodation,  and  higher  prices  for  every 
description  of  produce.  Thus  an  over-exaction  on  the  one  side,  and 
too  often  an  arrogated  independence  on  the  other,  have  caused 
many  changes  among  tenants,  and  tended  to  break  up  that  friendly 
intercourse  which  erewhile  existed,  and  which  ought  to  exist,  be- 
tween landlord  and  tenant.  When  a  landlord  is  satisfied  with  his 
tenant,  and,  vice  versd,  a  renewal  of  contract  ought  invariably  to  be 
tried ;  failing  which,  a  neutral  party  might  be  mutually  chosen  to 
value  the  farm  and  fix  the  rental.  Were  this  carried  out,  the  results 
would  be  satisfactory  to  all  parties ;  landlords  and  tenants  would 
avoid  much  expense  and  inconvenience,  and  the  system  of  tenure 
would  thus  be  made  more  perfect. 

The  usual  term  of  entry  to  farms  is  at  Whitsunday ;  on  some 
estates  the  entry  is  at  Martinmas.  The  terms  of  entry  are  better 
regulated,  especially  in  Berwick,  than  in  any  other  county.  The 
incoming  tenant  gets  the  crop  at  valuation,  without  paying  for 
the  straw,  which  is  steelbow.  He  likewise  enters  free  to  young 
grasses,  ploughing  of  fallow,  and  often  also  to  all  the  farmyard 
manure  made  from  the  preceding  crop.  This  is  just  what  ought 
to  be ;  for  although,  in  the  event  of  his  leaving  the  farm  at  the  end 
of  his  lease,  he  is  subject  to  the  same  way-going  conditions,  yet 
much  of  his  capital  is  thus  not  locked  up  on  the  farm  in  dead  stock, 
but  is  free  to  be  laid  out  on  spirited  improvements.  It  is  a  serious 
drawback  to  English  farming  that  an  incoming  tenant  has  not 
only  to  pay  for  grasses,  straw,  and  manure  in  the  yard,  but  also 
manure  in  the  soil,  whether  real  or  fictitious,  and  for  labour  on  the 
farm  which  he  does  not  direct,  and  from  which  he  often  derives  no 
benefit.    The  way-going  tenant,  indeed,  is  induced  to  give  his  land 
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as  much  horse-labour  as  possible,  as  he  derives  profit  from  it.  The 
writer  was  over  a  farm  in  Surrey  this  season,  where  the  valuation 
for  labour  on  the  fallow-break  was  £7  per  acre,  and  the  turnip  crop 
which  followed  it  was  not  worth  £2.  The  labour  consisted  of 
frequent  ploughings  in  spring — all  injurious  to  the  turnip  crop — and 
harrowings  and  rollings,  so  that  the  incoming  tenant  was  made  to 
pay  for  labour  which  was  actually  detrimental  to  his  interests.  The 
only  reason  ever  given  for  such  a  practice  is  that  it  is  "  the  custom 
of  the  district."  It  is  doubtless  a  custom  which,  so  long  as  it  is 
continued,  will  make  English  agriculture  lag  in  the  rear  of  progress. 
Very  different  is  the  system  practised  in  the  Border  counties,  which 
recognises  that  a  soil  highly  conditioned  is  its  original  condition,  and 
that  in  that  condition  it  should  be  put  by  the  proprietor  into  the 
tenant's  hands. 

SOCIAL  AND  INTELLECTUAL  POSITION  OF  FARMERS. 

At  one  time  many  of  the  Eoxburgh  and  Berwick  farmers  were 
charged  with  having  a  too  aristocratic  leaning — or,  in  other  words, 
with  assuming  a  bearing  quite  above  their  occupation ;  but  if  ever 
there  were  grounds  for  such  a  charge,  there  are  none  existing  now. 
Whenever  a  farmer's  aspirations  lead  him  to  become  ashamed  of 
personally  superintending  every  department  of  farming  under  him, 
he  indeed  then  leaves  behind  him  rather  than  espouses  true  nobi- 
lity of  farming.  At  one  time,  indeed,  the.  duties  of  the  farmer  were 
so  light,  that  his  spare  time  was  apt  to  lead  him  into  extravagances 
beyond  his  means ;  seed-time  and  harvest  were  regarded  as  the 
only  important  seasons,  and  the  only  seasons  in  which  the  farmer 
gave  close  supervision.  Fanning  has,  however,  totally  changed, 
and  sowing  and  reaping  demand  not  more  careful  attention  now 
than  many  other  departments  of  husbandry.  The  arable  farm  is 
indeed  now  a  great  factory,  ever  in  unceasing  operation — of  which 
seeds  and  store  stock  are  the  raw  materials,  the  soil  at  once  the 
machinery  and  motive-power,  influenced,  no  doubt,  by  shower  and 
sunshine;  and  which,  like  the  twofold  revolution  of  the  earth, 
does  not  only  every  day  perfect  a  process,  but  every  succeeding 
day  demands  fresh  duties  essential  to  meet  the  requirements  of  the 
annual  round  of  seasons ;  so  far,  therefore,  from  the  farmer's  occu- 
pation being,  as  some  imagine,  one  of  ease  and  apathy,  it,  on  the 
contrary,  demands  the  utmost  care  and  incessant  vigilance.  A 
farmer  must  properly  attend  to  the  time  and  manner  of  ploughing 
his  land — to  the  sowing  of  cereals,  with  its  attendant  operations 
of  seeding  with  grasses,  harrowing,  and  rolling.  He  must  also 
carefully  manage  planting  and  manuring  potatoes,  the  preparation, 
of  land  for  turnips,  involving  deep  and  dry  autumn  ploughing,  the- 
grubbing,  cleaning,  manuring,  and  seeding,  besides  the  bustlings 
requirements  which  the  rapid  growth  of  the  young  turnips  de — 
mands  in  singling  out  by  hand.    This  must  usually  be  simul— 
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taneously  executed  with  the  weeding  of  grain  and  making  of  hay. 
And  lastly,  he  must  reap  and  store  his  grain,  his  turnips,  and 
potatoes,  sow  wheat,  drain  and  lime  his  fallows,  and  properly  attend 
to  the  thrashing  and  preparing  of  grain ;  and  simultaneously 
with  all  these,  and  much  more  than  these,  is  the  supervision  of 
stock,  the  lambing  season,  sheep  washing,  shearing,  and  bathing, 
securing  of  food  in  winter  for  store,  or  fattening  sheep  or  cattle  ; 
—if  the  farmer  attend  to  these,  he  is  engaged  in  an  occupation 
not  unworthy  of  the  most  unwearied  industry,  and  which  demands 
the  exercise  of  the  most  vigorous  energies.  Happily,  with  this 
care  and  toil,  there  is,  in  viewing  the  progress  of  flocks,  in  witness- 
ing crops  nurtured  bj  gentle  showers  ana  silent  dews,  in  the  hope 
of  spring  and  the  joy  of  harvest,  a  degree  of  pleasure  seldom 
experienced  in  any  other  walk  of  life. 

The  Border  farmer  has  long  been  proverbial  for  his  shrewdness, 
and  this  characteristic  qualification  he  still  retains.  Possessing  a 
sound  judgment,  and  cautious  perhaps  to  an  over-degree,  he  is  a 
good  salesman,  and  rarely  makes  dear  purchases.  In  point  of 
education  and  intelligence,  as  farmers,  the  Roxburgh  and  Berwick 
agriculturists  occupy  a  high  position,  and  bear  a  favourable  com- 
parison with  those  commercial  classes  who  generally  rank  as  of  the 
same  status.  Several  of  them  are  well  known  as  able  contributors 
to  agricultural  literature,  as  well  as  acute  in  public  business.  The 
great  majority  of  Border  farmers,  however,  like  their  brethren  gene- 
rally, rather  avoid  than  court  publicity  with  their  pen  or  speech, 
and  prefer  seeing  their  talents  and  actions  turned  to  account 
Jn  well-ordered  farms.  Doubtless,  if  modem  farming  requires 
more  care  and  attention,  a  higher  education  and  greater  intelli- 
gence are  required  also.  Dearer  labour,  higher  rents,  and  greater 
competition  tor  land — all  demand  a  higher  knowledge  of  manures, 
and  a  better  acquaintance  with  those  laws  which  influence  the 
development  of  the  resources  of  the  soil.  If  the  social  position  of 
a  farmer  is  in  any  degree  influenced  by  his  means,  it  ought  also  to 
}>e  higher  now  than  formerly,  as  the  high  price  of  stock  and  the 
increased  outlay  on  a  farm  require  the  farmer  to  have  the  double 
amount  of  capital  for  the  same  sized  farm  than  he  required  for- 
merly. Hence  it  is  that  rarely  nowadays  the  occupant  of  a  small 
farm  is  able  to  take  a  large  holding. 

la  the  Borders,  as  elsewhere,  friendly  intercourse  between  far- 
mers has  greatly  changed.  Formerly  every  valley  contained,  as  it 
*ere,  a  separate  community,  which  long  neighbourhood,  intercourse 
from  childhood,  and  comparative  isolation  from  other  districts,  had 
formed  into  almost  one  family.  Unhappily,  this  brotherhood  be- 
**ixt  farmers  and  farmers'  families  has  almost  passed  away,  and 
fte  indifference  with  which  neighbour  recognises  neighbour  in 
towns  is  in  some  degree  manifested  by  the  inhabitants  of  rural 
*ales.  More  frequent  attendance  at  markets,  railways,  converting, 
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as  it  were,  several  valleys  into  one,  and  the  more  frequent  changes 
of  tenants,  have  all  contributed  to  this  result. 


PEASANTRY. 

With  the  exception  of  Hawick  district,  in  the  county  of  Rox- 
burgh, both  counties  are  exempt  from  those  evils  which  generally 
accrue  from  close  proximity  to  manufacturing  towns — such  as  draw- 
ing away  a  rural  population  by  the  promise  of  higher  wages,  and 
the  offer  of  work  more  congenial  to  the  habits  of  females.  Married 
ploughmen  occupy  cottages  on  the  farm,  are  engaged  by  the  year, 
and  receive  wages  partly  in  money  and  partly  in  kind,  and  which 
rate  from  £30  to  £40  annually.  In  Kelso  district,  they  only 
receive  about  £6  of  money,  the  rest  of  the  wages  being  made  up 
by  oatmeal,  barley,  pease,  free  house,  &c.  In  the  Merse,  hinds' 
wages  consist  of— 

10  bolls  oats,  which,  taking  last  year's  price,  amounts, 

at  22s.,  to    . 
4  bolls  barley,  at  26s.,  to 
1  boll  beans,  at  17s.  6d.,  to 
Potatoes, 
Sheep-money, 
Cow's  keep,     , 

Free  house,  garden,  and  carting  of  coals, 
1  month's  food  daring  harvest, 


In  Lauderdale,  and  in  the  western  part  of  Roxburgh,  married 
ploughmen  get  i?16  of  money,  65  stones  of  oatmeal,  keep  of  a 
cow,  1  boll  of  barlej,  1200  yards  of  land  for  planting  potatoes, 
free  house,  food  during  harvest,  la  a-day,  and  harvest  wages  for 
bondagers.     This,   altogether,  appears  to  be  the  best-regulated 
wages  a  ploughman  can  have.    The  cow  is  a  great  support  to  a 
family,  while  the  owning  of  one  tends  to  induce  fixed  habits  in 
the  owner.     Meal  and  potatoes  are  thus  procured,  too,  at  the 
cheapest  rate,  and  as  they  are  always  needed  in  a  family ?  they  are 
in  any  case  as  good  as  money,  while  in  the  case  of  an  improvident 
wife  they  are  better,  as  they  are  retained  for  food,  when  otherwise 
money  would  be  spent.    Beyond  the  necessary  food-requirements 
which  the  farm  produces,  grain  as  wages  instead  of  money  seemfe 
unfair  to  a  ploughman,  as  he  is  in  ordinary  circumstances  entitled, 
to  the  same  reward  for  the  same  amount  of  labour.     Unmarried, 
ploughmen  are  also  engaged  by  the  year,  and  when  boarded  in  the* 
farm-house  receive  £20  of  wages ;   when  they  have  a  "  double* 
binding "  with  their  fathers,  they  receive  the  same  "gains."   Piece- 
work is  entirely  confined  to  the  mowing  of  hay  and  drainage,  day-— 
work  to  the  usual  manual  work  on  the  farm ;  and  this  is  not  strictly 
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day-work,  as  the  workers  (bondage!*)  are  paid  half-yearly  wages 
by  the  ploughmen  who  board  them,  and  these  Main  paid  the  daily 
wages  by  tfe  farmer.  "Without  entering  into  the  merits  of  piece 
and  day  work,  a  pretty  extensive  observation  warrants  the  writer 
to  Bay  that  the  system,  apart  from  boarding,  of  yearly  or  half- 
yearly  engagements,  is  the  best  for  employers  and  employed.  A 
former  to  have  his  labour  properly  executed,  and  to  be  safe  from 
those  contingencies  which  result  from  sudden  demands  for,  and  a 
short  supply  of,  labourers,  must  have  in  his  daily  employ,  and  have 
secured  for  the  year,  sufficient  forces  to  meet  the  most  urgent 
requirements  of  the  farm. 

In  Roxburgh  and  Berwick  the  bondage  system  is  universal,  and 
complaints  against  it  are  not  so  loud  as  in  other  quarters.  The 
population  being  chiefly  rural,  and  the  employment  rural  too, 
many  of  the  bondagers  are  the  daughters  or  sons  of  the  plough- 
men. In  such  cases  bondage  is  a  blessing,  as  it  not  only  secures 
employment  for  the  families  of  ploughmen,  but,  along  with  this, 
these  are  kept  under  the  influence  of  parental  example  and  reproof, 
instead  of  being  sent  abroad  on  the  world,  away  from  the  parental 
eye,  and  at  a  time  when  they  are  most  susceptible  of  good  or  evil. 
Besides,  the  boarding  of  one  bondager  in  the  house  of  each  plough- 
nan  is  less  objectionable  than  several  young  men  and  women  being 
boarded  promiscuously  in  tho  farm  kitchen.  Probably  the  only 
injustice  to  ploughmen,  in  connection  with  the  system  of  bondage, 
is,  that  the  farmer  does  not  free  them  from  the  risk  of  losing  from 
paying  unforeseen  high  wages,  or  an  unexpected  price  for  the 
bondagers'  food.  It  seems  only  fair  that  the  farmer  should  engage 
as  well  as  pay  the  half-yearly  wages  to  the  bondagers,  and  likewise 
pay  the  ploughmen  for  the  bondagers'  board.  In  general  the 
bondager  receives  Is.  for  ten  hours'  work,  and  10a.  for  short 
days  in  winter.  Labourers  get  15s.  a-week.  During  the  last 
twenty-five  years  wages  have  risen  for  married  ploughmen  from 
£25  to  «£35  a-year.  The  unmarried  ploughmen,  having  board, 
from  <£15  a-year  to  <sP20 ;  women,  either  for  house  or  farm  work, 
from  £5  to  £7,  10s.  the  summer  half-year,  and  from  £2  to  £4*  the 
winter  half-year.  Labourers  from  10s.  to  15s.  a-week.  The  wages 
°f  stewards  average  nearly  i?50.  Shepherds  have  sometimes  part 
of  money  and  part  of  sheep  for  their  wages,  and  sometimes  only 
*be  "keep"  of  a  certain  number  of  sheep,  and  again  frequently 
tooney  and  "  gains."    Shepherds'  wages  average  about  £4*5. 

In  general  the  ploughmen  are  sober  and  industrious,  and  are 
skilful  workmen,  and  generally  faithful  servants.  Although  re- 
jsntly  more  given  to  change,  yet,  on  the  whole,  they  are  settled 
to  their  habits,  and  it  is  not  uncommon  to  meet  with  a  servant 
*ho  has  been  thirty  years  under  the  same  master.  Like  othetf 
jonnties  of  Scotland  as  well  as  in  Great  Britain,  the  amount  of 
Jmmorality  which  prevails  among  the  labouring  classes  here  is  to 


404*      AGRICULTURE  OF  BERWICKSHIRE  AND  ROXBURGHSHIRE. 

be  deplored.  A  false  reliance,  however,  on  the  registrar's  returns 
of  illegitimate  children,  has  led  some  to  unjustly  wrong  the  in- 
habitants of  rural  districts,  as  if  these  furnished  any  data  whereby 
to  judge  of  the  comparative  morality  of  town  and  country. 
Illegitimacy  is  doubtless  a  proof  of  immorality,  but  it  is  a  proof 
only  of  that  which  is  revealed,  not  of  that  which  is  hidden.  It  is 
a  significant  fact,  that  rarely,  if  ever,  has  a  female  in  the  country, 
who  had  become  the  mother  of  an  illegitimate  child,  sunk  into  the 
lowest  flepths  of  prostitution;  on  the  contrary,  many  of  such 
females,  when  they  enter  the  married  life,  become  faithful  wives 
and  exemplary  mothers.  This,  of  course,  is  no  excuse  of  the  sin, 
but  it  shows  that  rural  immorality,  as  evidenced  by  illegitimate 
children,  is  immorality  in  its  mildest  form ;  whereas  it  is  the  im- 
morality of  cities — that  immorality  which  does  not  reveal  itself 
by  illegitimate  children — that  is  the  greatest  pest  to  society,  and 
which  lies  at  the  lowest  depths  of  moral  degradation.  Although 
morality,  however,  is  in  a  lower  state  in  towns  than  in  rural 
districts,  yet  this  is  no  palliation  for  the  amount  of  immorality 
which  prevails  in  the  latter.  Of  late  there  has  been  much  talk 
with  respect  to  the  means  that  should  be  employed  to  lessen  this 
immorality,  and  elevate  the  condition  of  the  labouring  classes. 
Here,  however,  the  matter  rests,  and  no  active  steps  have  been 
yet  taken  to  secure  these  ends.  Were  parents  not  to  send  their 
children  so  early  from  their  parental  homes  to  service ;  were  the 
frequent  changes  of  servants  discouraged  by  masters ;  and  were 
masters  themselves  to  exhibit  higher  examples  of  morality,  and 
were  Sabbath  schools,  home  education,  and  the  freer  circulation  of 
a  cheap  religious  literature  promoted,  their  fruits  would  doubtless 
be  manifested  in  a  happy  and  moral  peasantry. 

THE  FUTURE  OF  BORDER  AGRICULTURE. 

Much  progress  as  has  been  made  in  the  past,  it  would  be  rash 
to  conclude  that  there  is  not  room  for  greater  agricultural  pro- 
gress in  the  future.  Apart  from  the  wide  area  of  land  that  has  yet 
to  be  ameliorated,  ana  notwithstanding  the  high  estimate  given 
in  the  foregoing  pages  of  Border  agriculture  generally,  yet  it  must 
be  admitted  that  there  are  still  farms,  even  in  the  best-farmed 
districts,  whose  resources  are  not  half  developed.  Drainage  on 
these  has  still  to  be  carried  out,  and  whenever  this  is  awanting 
every  act  of  husbandry  is  ill  performed.  Even  on  the  best-farmed 
farms,  where  a  thorough  system  of  drainage  and  liming  has  been 
carried  out,  and  where  summer-fallowing  has  been  abandoned,  and 
mixed  tillage  and  stock  adopted,  there  is  a  wide  field  for  progress. 
There  are  still  many  steadings  which  do  not  afford  sufficient 
accommodation  for  the  requirements  of  the  farm.  Covered  courts, 
essential  not  only  for  the  comfort  of  cattle,  but  for  economising; 
manure,  are  yet  the  exceptions.    Manure-heaps  in  the  field  require 
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to  be  more  carefully  covered  with  soil,  to  avoid  waste  from  evapora- 
tion, and  from  a  surface  exposure  to  droughts ;  and  all  the  refuse  of 
a  farm— decayed  vegetation,  excrements  of  whatever  kind  dropped 
about  a  steading,  and  dead  animals  of  any  description — more 
carefully  gathered  into  the  dunghill.  In  the  fields,  too,  there  is 
room  for  progress.  The  deep  clay  soils  of  the  Merse,  and  the 
deep  loams  around  Kelso,  afford  ample  scope  for  deeper  cultiva- 
tion. Experience  has  not  yet  fixed  the  boundary-line  of  produc- 
tiveness which  crops  do  not  pass,  nor  can  it  tell  how  great  an 
increase  of  produce  would  accrue  from  the  furnishing  of  increased 
facilities  for  the  deeper  and  wider  extension  of  the  roots  and  root- 
lets of  plants,  as  well  as  from  promoting  the  wider  action  of 
atmospheric  influence.  Enough  is  known,  however,  from  the 
enormous  bulbs  occasionally  raised,  and  the  gigantic  cereal  stalks, 
whose  seeds  are  numbered  by  hundreds,  occasionally  produced,  to 
warrant  the  conclusion  that  the  present  yield  of  crops  might  be 
very  greatly  increased.  This  doubtless  cannot  be  obtained  by 
deeper  cultivation  alone,  but  that  operation  must  be  accompanied 
by  more  liberal  manuring.  Both  operations,  indeed,  must  be 
simultaneously  executed,  and  the  more  perfect  the  one  is  carried 
oat,  the  greater  the  necessity  for  more  perfectly  executing  the 
other. 

A  close  alliance,  too,  between  the  science  and  the  practice  of 
agriculture  is  essential  to  progress.  Apart  from  having  sought  her 
aid  to  test  the  qualities  of  artificial  foods  and  manures,  the  farmer 
las  virtually  ignored  the  teaching  of  science,  while  the  man  of 
science  has  underrated  practical  farming,  and  has  been  too  heedless 
of  testing  his  theories  by  field  practices.  Hitherto,  indeed,  if  the 
one  has  not  sought  to  shun  the  other,  their  mutual  recognition  has 
been  cold  and  reserved,  and  just  like  the  formal  shake  of  hands 
between  two  parties  regardless  of  each  other.  To  choose  between 
the  two,  the  practical  agriculturist  is  doubtless  the  safer  teacher,  as 
be  is  invariably  more  successful  than  the  merely  scientific  farmer. 
Advanced  agriculture,  however,  demands  that  both  should  mutually 
assist  and  instruct  the  other,  or  rather  that  the  two  should  be 
united  in  one,  and  the  farmer  have  a  scientific  as  well  as  practical 
knowledge  of  farming.  He  could  then  test  his  own  manures, 
know  the  principles  of  drainage,  avoid  errors — at  present  preva- 
lentr-of  putting  crops  on  soils  not  suited  to  them,  neither  over  nor 
under  manure  his  fields,  carefully  husband  what  he  now  neglects, 
then,  in  a  word,  he  would  introduce  a  new  era  in  agriculture. 
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PROCEEDINGS  IN  THE  EDINBURGH  VETERINARY  COLLEGE. 
By  Professor  Dick. 

The  following  is  a  brief  summary  of  the  cases  of  diseases,  ii 
juries,  &c.  registered  in  the  clinical  transactions  of  the  Edinburg 
Veterinary  College,  which  have  come  under  treatment  during  tl 
first  nine  months  of  the  present  year.  I  beg  to  submit  it  to  tl 
members  of  the  Highland  Society,  for  the  purpose  of  showin 
them  a  general  outline  of  the  amount  of  practice  which  tl 
students  attending  the  College  have  of  obtaining  a  practical  knoi 
ledge  of  their  profession.  Notes  of  the  most  interesting  cases  a 
taken  by  the  more  advanced  pupils,  who,  under  regulated  directic 
and  supervision,  are  allowed  to  have  more  or  less  personal  charj 
and  management;  at  the  same  time,  every  student  has  an  oppc 
tunity  of  seeing  almost  all  the  cases,  observing  the  symptoms,  ai 
witnessing  the  treatment,  therapeutic  and  operative. 


Summary  of  Cases  of  Disease,  Accident,  &c,  occurring  among 
Domesticated  Animals  treated  at  the  Edinburgh  Veterinary  Cc 
lege,  from  1st  January  to  30th  September  1862. 


Horses. 

Cattle  and 
Sheep. 

Dogs,  4 

Abscesses  in  various  parts,      . 

38 

3 

• .. 

Anasarca,          . 

• .'. 

... 

2 

Anus,  inflammation  of,            • 

1 

... 

... 

Apthse,             . 

1 

... 

.« 

„        Epizootic  (murrain),    . 

... 

31 

... 

Ascites,            . 

1 

. . . 

2 

Bones,  fractures  and  injuries  of, 

21 

... 

2 

Bowels,  derangement  of, 

2 

... 

... 

Broken  knees, 

12 

... 

Bursas,  distension  of,  with  lameness, 

3 

... 

...-. 

Catarrh  and  sore  throat, 

125 

... 

^ 

Castration, 

13 

1 

Q 

Choking, 

... 

2 

•  -   , 

Chorea, 

1 

... 

^^ 

Chronic  cough, 

2 

. .. 

.  . 

Colic,   .... 

87 

... 

•  » . 

Constitutional  debility, 

2 

... 

Constipation,  . 

6 

1 

3 

Cow-pox  (Variola  vaccinia),    . 

... 

6 

Cracked  heels, 

10 

... 

Curb,  with  lameness,  . 

11 

... 

... 

Diabetes  (Polyuria),     . 

23 

... 

... 

Diarrhoea,         .            .            .     # 

4 

1 

2 

Deafness  (partial), 

1 

... 

... 

Distemper, 

• 

... 

7 

Docking,          .            .            . 

4 

... 

... 

Ear,  diseases  and  injuries  of,  . 

3 

... 

1 
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Epilepsy, 
Epistaxis, 
Enteritis, 

Examinations  as  to  soundness, 
„  „     pregnancy, 

Eyes,  diseases  and  injuries  of, 
Eyelids,  inversion  of,  . 
„      injuries  of,     . 
Fardel  bound, 
Feet,  wounds  and  bruises  of, 

„    canker  in, 

„    corns  in,  with  lameness, 

„    inflammation  of  (Laminitis), 

„    navicular  disease  in, 

„    contraction  in,     . 

„   pricks  from  nails, 

„    pumiced, 

„    quitters,  . 

„    sandcracks, 

„    seedy-toe, 

„    side-bones,  with  lameness, 
-  „    thrushes,        , 
Frost-bites  (legs), 
Fistula  and  ulcers, 
Glanders, 
Grease, 
Gonorrhoea, 
Heart,  diseases  of, 
Hernia, 
-Hysteritis, 

Indigestion,  chronic  and  acute, 
•Influenza, 

•Knuckling  over  (foals), 
lameness,  elbow-joint, 
„         coffin-joint, 
„         coronet, 
„        fetlock-joint, 

„  hock, 

„  knee, 

„  pastern, 

„  shoulder, 

\t    »        Btifle> 
^lainmitis, 

fatter  in  frontal  sinus, 

igasal  gleet,      . 

•Navel,  disease  of, 

Xste<>  sarcoma, 
Ov( 


^  er-exertion, 
paralysis, 
^arturifinjj  fever, 
parturition,  difficult, 
*  htuysis  pulmonalis, 


2 

6 

149 

15 

3 

104 

5 

16 

18 

125 

1 

31 

3 

7 


9 
3 

2 
20 

1 
14 

9 
1 

21 

75 

3 

4 

1 

5 

10 

35 

21 

10 

3 

10 

12 

1 

11 

1 

i 

6 


Cattle  and 
Sheep. 


1 

103 
1 


Dogs,  Ac. 

4 

2 
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Horses. 


Cattle  and 


Phrenitis,         . 

2 

Placenta,  removing,     . 

1 

Pleurisy,  pneumonia,  <fcc., 

31 

... 

Pleura-pneumonia, 

... 

5 

Poll  evil,           . 

2 

Prolapsus  ani, 

... 

... 

Poisoning,  suspected  cases  of, 
Pediculi  (Lice), 

... 

L 

Quidding,         . 

5 

... 

Rachitis,           . 

... 

Roaring,  thick  and  broken  wind, 

21 

. . . 

Ringbones,  with  lameness, 

10 

... 

Rheumatism,    . 

4 

1 

Scalded  legs,    . 

3 

... 

Shivering  fits, 

2 

... 

Schirrhus  of  the  cord, 

3 

... 

Spavin,  with  lameness, 

37 

... 

Splints,     „         „ 

24 

... 

Sore  backs, 

3 

. . . 

„    shins, 

1 

... 

Staggers,          . 

3 

... 

Strangury^        .            .     •      . 

1 

1 

Scab  (sheep),   . 

. .. 

25 

Skin,  diseases  of, 

38 

... 

Spine,  injury  of, 

4 

. .. 

Stomach,  distension  of, 

1 

... 

Stone  in  the  bladder,  . 

1 

Sprains,  tendons,  and  ligaments, 

49 

i 

„       muscles, 

10 

. . . 

Strangles, 

15 

. .. 

Stringhalt, 

5 

. .. 

Superpurgation, 

4 

Suppression  of  urine,  . 

1 

. .. 

Swelled  sheath, 

2 

... 

„       joints, 

2 

... 

Teeth,  diseases,  <fcc.  of, 

15 

i 

Tenotomy, 

1 

Tetanus, 

3 

. .. 

Thoropin  and  sprung  hock, 

3 

... 

Treads,  overreaches,  &c, 

3 

... 

Tumors,  various, 

29 

2 

Vomition, 

,         ... 

. .  • 

Weed,  inflammation  of  absorbents, 

32 

... 

Worms,  intestinal, 

4 

... 

Wounds  and  bruises  other  than  feet, 

73 

• .. 

Extracting  rifle-bullet  from  dog's  necl 

:, 

... 

Teats,  injuries,  <fcc.  of, 

... 

2 

General  Absti 

tACT. 

Cases  amongst  horses, 

. 

, 

„     '     „        neat  cattle  and  sh 

eep, 

. 

„          „        dogs,  cats,  &c. 

. 

. 

Sheep.       **>&> &c- 


1 

56 


10 


1602 
208 
133 


1943 
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Remarks  on  the  cases,  I  think,  become  the  less  necessary,  as  the 
list  speaks  for  itself.  It  will  be  seen  that  the  diseases  which  generally 
prevailed  were  influenza  and  common  catarrhs,  in  most  cases  com- 
bined with  sore  throats.  These,  although  ranging  over  the  whole 
nine  months,  principally  occurred  in  the  spring.  Their  prevalence 
lias  without  doubt  been  due  to  the  changeable  character  of  the 
weather,  sudden  transitions  from  heat  to  cold,  and  vice  versd.  The 
type  of  influenza  has  been  that  of  a  low  typhoid  form,  requir- 
ing careful  nursing,  as  much,  or  more,  than  active  medical  treat- 
ment. The  symptoms  of  the  disease  are  unfortunately  so  well 
knovrn,  that  I  think  it  scarcely  necessary  for  me  to  recapitulate 
them.  The  plan  of  treatment  I  have  found  most  successful  is  good 
warm  clothing,  plenty  of  fresh  air,  with  stimulants  and  mild  tonics, 
of  which,  perhaps,  the  best  is  the  sulphate  of  iron.  The  treatment 
of  catarrh  and  sore  throat  is  simply  to  apply  to  the  throat  a  mild 
blister,  and  administer  a  fever  drench  ana  a  gentle  lafcative. 

Daring  the  spring  months,  diabetes,  or,  more  properly  speaking, 
excessive  staling  and  great  thirst  was  of  frequent  occurrence.    In 
the  majority  of  cases  this  was  traced  to  the  horses  having  been 
fed  upon  imported  hay,  which,  in  all  probability,  had  got  damp 
and  musty  during  its  transit    This  disease,  in  the  majority  of 
cases,  I  have  found  to  be  due  either  to  the  animals  being  fed  on 
musty  hay,  or  on  musty  or  kiln-dried  oats ;  thus  showing  the  neces- 
sity for  owners  of  horses  exercising  some  care  in  the  purchase 
of  forage.     The  disease,  although  not  of  a  fatal  character,  is  one 
that  speedily  reduces  both  the   condition  and  strength  of  the 
horse.     The  treatment  consists  chiefly  in  the  administration  of 
Wge  doses  of  iodine  combined  with  opium,  following  this  up  with 
vegetable  tonics. 

About  the  end  of  summer  several  cases  of  rather  a  peculiar  na- 
ture came  under  treatment.  The  owners  complained  that  the  horses, 
although  eating  their  food,  seemed  unwilling  or  unable  to  swallow 
lt — in  fact,  quidding  it.    On  examining  the  teeth,  mouth t  and 
pharynx,  nothing  seemed  amiss.     Finding,  however,  that  in  every 
case  the  animal  had  been  fed  upon  cut  grass,  I  was  led  to  the  be- 
lief that  it  was  connected  with,  or  dependent  upon,  the  food  having 
Earned  a  rank  nature,  caused  by,  or  consequent  upon,  the  wetness 
of  the  season.    The  treatment  adopted  was  change  of  food  from 
grass  to  good  hay,  and  the  administration  of  mild  tonics,  which 
|n  all  instances  proved  successful.    During  the  end  of  summer  and 
m  autumn,  weed,  or  inflammation  of  the  absorbents,  has  been  the 
Jiost  common  form  of  disease  prevailing,  more  especially  amongst 
[arm  horses.    This  disease  is,  I  believe,  in  most  cases  caused  by 
^proper  feeding,  combined  with  want  of  exercise.   In  the  majority 
of  cases  it  will  be  found  that  this  disease  makes  its  appearance  on 
Monday  mornings.     On  inquiry  it  will  be  found  that  the  animal, 
"om  the  Saturday  evening  until  the  Monday  morning,  has  had 
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as  much  food  as  he  can  possibly  eat ;  this,  combined  with  stand- 
ing without  exercise,  appears  to  be  the  cause  of  the  disease, 
Another  disease,  which  occurs  frequently  on  Sunday  evenings  01 
on  Monday  mornings,  is  colic,  and  is  without  doubt  brought  about 
by  the  same  causes  as  weed — namely,  improper  feeding  and  want 
of  exercise. 

Of  the  three  cases  of  tetanus  brought  under  treatment,  one  re- 
covered. This,  a  case  of  traumatic,  was  induced  by  a  deep  saddle- 
wound  in  the  back.  The  horse  was  brought  ipto  the  College  hos- 
!)ital  from  the  neighbourhood  of  town.  After  placing  him  in  a 
oose-box,  and  ordering  perfect  quiet,  a  large  dose  of  purgative 
medicine  was  administered,  extract  of  belladonna  applied  to  the 
wound,  and  the  animal  placed  in  slings. 

After  persevering  for  some  weeks  in  the  use  of  belladonna,  botM 
externally  and  internally,  the  animal  was  sufficiently  recovered  t» 
return  homeland  is  at  the  present  time  working  as  well  as  any  hors 
can  do.  The  others  were  destroyed  by  the  owners,  who  considered 
it  an  act  of  mercy  to  put  a  period  to  the  agony  and  suffering  of  tk 
poor  animals,  as  affording  the  only  source  of  relief.  Amongst  thz 
great  number  of  cases,  I  am  happy  to  say  we  had  but  one  of  thai 
fatal  and  loathsome  disease,  glanders;  it  occurred  in  a  horse  boug~~ 
at  some  country  fair  by  a  carter.  The  animal  was  of  course  ia 
mediately  destroyed.  During  the  nine  months  we  had,  howevM 
several  cases  resembling  glanders,  where  there  was  a  discharge  frcz 
either  one  or  both  nostrils :  the  discharge,  however,  on  examir— : 
tion,  was  found  to  proceed  either  from  chronic  nasal  gleet,  or  fr^ 
diseased  teeth.     All  by  judicious  treatment,  however,  recovered— 

Amongst  the  cases  of  fractures  and  injuries  of  bones,  the  bl  «* 
frequent  were  fractures  of  the  bones  of  the  pelvis,  chiefly  the  sb»  4 
or  anterior  spine  of  the  ileum  and  ischium.  These,  in  most  i 
stances,  were  caused  either  by  the  animals  slipping  during  thefro«i 
or  falling  in  drawing  heavy  loads  up  some  of  the  steep  slippery 
streets  with  which  our  city  so  plentifully  abounds.  In  making-  an 
examination  for  fracture  of  this  bone,  care  must  be  taken  not  to 
confound  an  accident,  which  in  most  cases  will  recover  with  time 
and  patience,  with  a  disease  of  the  arteries  supplying  the  extremi- 
ties with  blood,  and  said  to  be  incurable. 

During  the  nine  months  several  severe  cases  of  wounds  have 
come  under  treatment,  to  a  few  only  of  which  I  will  draw  atten- 
tion. One  occurred  to  a  bay  horse,  which,  having  become  resti?$- 
tried  to  break  away  from  his  driver,  and  in  doing  so  got  his  head 
over  the  railings  enclosing  the  south  side  of  the  Old  Western  Ba»k»< 
at  the  east  end  of  Rose  Street  The  horse,  in  struggling,  stuck  the; 
point  of  one  of  the  rails  behind  the  angle  of  his  jaw,  and  in  struggle*' 
to  free  himself  fell,  the  whole  weight  of  his  body  being  suspended 
by  the  head  on  the  rail,  the  rail  becoming  so  firmly  embedded  by 
the  weight,  added  to  the  struggles,  as  to  require  the  aid  of  a  black-' 
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smith,  with  a  fore-hammer  and  chisel,  to  break  off  the  head  of  the 
rail  before  the  poor  animal  could  be  released.  The  head  of  the 
/ail,  which  was  the  shape  of  a  spear-head,  measuring  about  8  inches 
long,  and  4  at  its  broadest  part,  as  soon  as  broken  off,  disap- 
peared in  the  wound.  The  horse  was  brought  to  the  yard  of  the 
College ;  and  on  exploring  the  wound,  which  was,  as  already  stated, 
just  at  the  angle  of  the  jaw,  passing  under  the  posterior  part  of  the 
parotid  gland,  and  penetrating  into  the  guttural  pouch.  The  piece 
of  iron  was  found  situated  between  the  jaw  and  pharynx,  dividing 
in  its  course  several  of  the  smaller  branches  of  the  carotid  artery. 
Owing,  however,  to  the  vessels  being  so  lacerated,  there  was  little 
or  no  hemorrhage.  Mr  Strangeways,  my  assistant,  with  the  aid  of 
my  foreman  smith,  was,  after  using  no  small  amount  of  force,  and 
exercising  great  caution,  enabled  to  remove  it.  After  the  removal, 
'the  wound  was  stitched  up  with  metallic  sutures;  cold  cloths 
^?ere  applied;  and,  strange  to  say,  with  the  exception  of  a  little 
swelling  of  the  gland,  the  hole  healed  up  without  a  single  bad 
consequence. 

Another  severe  case  of  wound  between  the  jaws,  was,  like  the 
former,  caused  by  part  of  the  head  of  an  iron  railing.  In  this 
case,  the  horse,  when  brought  to  the  yard,  had  been  wounded 
several  weeks  previously.  The  intermaxillary  space  was  found 
much  swollen,  with  a  suppurating  wound  in  the  centre,  on  explor- 
ing which  the  spike  was  found.  It  was  removed,  the  wound  dressed, 
and  all  went  on  well. 

Another  peculiar  case  of  a  wound  was  that  of  a  dog  brought 
to  the  College.  The  boy  in  charge  stated  that,  about  ten  days 
previously,  the  dog,  whilst  running  in  Hunters'  Bog  during  the 
rifle-practice  of  the  volunteers,  received  a  wound  from  a  bullet 
which  had  struck  a  stone  and  ricocheted  a  considerable  distance 
to  the  side  of  the  target.  The  wound  was  at  the  upper  part  of  the 
neck;  and,  on  introducing  a  probe,  a  sinus  was  traced  down  several 
inches,  and  at  the  bottom  was  found  a  hard  substance,  which  could 
also  be  felt  externally  close  to  the  front  of  the  sternum;  the  skin  at 
the  place  was  cut  through,  and  with  the  aid  of  a  pair  of  bullet- 
forceps  an  Enfield  bullet  was  removed,  after  which  the  dog  speedily 
recovered. 

Amongst  neat  cattle  the  most  prevailing  disease  has  been  epizootic 
apthse,  or  murrain.  In  dairies  it  has  been  very  common;  in  fact, 
scarcely  one  in  the  country  has  escaped  it.  This  disease,  although 
not  of  a  fatal  kind,  is  one  which,  I  daresay,  most  of  your  agricul- 
tural readers  know  to  their  cost  often  entails  frightful  losses,  more 
from  its  after  consequences,  perhaps,  than  from  the  disease  itself. 
Btfmost  common,  and  most  dreaded  sequel,  amongst  milch  cows, 
{ting  garget,  or  inflammation  of  the  udder,  which  involves, 
ul  manv  instances,  the  loss  of  one  or  more  of  the  quarters  of 
tife  udder.     Murrain,  being  one  of  those  diseases  that  has  a 
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certain  coarse  to  run,  requires  little  or  no  medical  treatment,  all 
that  is  required  being  to  keep  the  animal  clean,  and  attend  to  her  * 
comfort;  and,  if  a  milch  cow,  to  strictly  enforce  the  proper  drawing  -^ 
of  her  teats,  so  as  to  prevent,  if  possible,  the  inflammation  of  the  «^ 
udder.  Should  the  teats  be  sore,  a  little  oil,  or  soothing  ointment,^.  - 
should  be  applied;  and  the  mouth,  if  affected,  dressed  with  salfc*^ 
or  a  weak  solution  of  alum. 

The  only  other  disease  I  intend  to  notice,  as  occurring  amongst  «*= 
cattle,  is  variola  vaccinia,  or  cow-pox,  a  few  cases  of  which  hav^^  - 
lately  come  under  my  notice.  This  disease,  as  almost  every  on^  m 
knows,  is  a  very  benignant  one,  and  runs  its  course  without  an;^  j 
bad  consequences,  except  producing  soreness  of  the  teats.  Cow-porr  <m 
is,  I  believe,  raging  to  a  considerable  extent  both  in  the  counties  c=^ 
Mid-Lothian  and  Fife,  and  offers,  I  think,  a  good  opportunity  to  *W-  1 
members  of  the  medical  profession  for  laying  in  a  stock  of  good 
healthy  vaccine  matter.    The  appearance  of  this  disease  about  th 


same  time  as  that  of  the  pox  among  sheep  in  the  southern  couiiti^__e 
of  England,  and  the  small-pox  amongst  the  people,  leads  me  to  tJ^H)< 
opinion  that  all  of  these  forms  of  variola  are  due  to,  or  caused  h^^my 
atmospheric  influences,  and  not  to  contagion,  as  some  would  le^=aa 
us  to  believe. 


REPORT  ON  IMPROVEMENTS   ON  CULVENNAN,  WIGTOWNSHIR]^S. 
By  James  Cowee,  late  Haulkerton  Mains,  Laurencekirk. 
[Premium— The  Gold  Medal.] 

This  property  is  situated  in  the  parish  of  Eirkcowan,  and  couv=3ty 
of  Wigtown,  and  consists  of  589  acres,  198  of  which  are  hill  pastw  ^. 
With  exception  of  the  latter,  the  greater  portion  is  either  »in- 
proved  or  improvable,  and  lies  at  an  elevation  of  from  300  to  J^  50 
feet  above  the  level  of  the  sea.  The  climate  is  moist  and  toleraTfcty 
early,  being  equal  in  this  respect  to  other  inland  districts  of  Scot- 
land. 

About  twenty  years  previous  to  1850,  the  estate  was  under  Jthe 
management  of  a  person  who  was  possessed  of  neither  practi^' 
knowledge,  nor  means  to  improve  it.    When  the  reporter  ca.*3W 
into  possession  of  it  in  1850,  it  was  occupied  by  two  tenants,  wb«#e 
rents  were  i?40  and  £35  respectively.     They  were  a  fair  specimen 
of  what  many  of  the  tenants  are  in  such  districts,  where  there  « 
neither  much  skill  nor  energy  displayed.    In  the  absence  of  thQ 
factor,  already  referred  to,  who  had  visited  the  property  only  twice 
or  thrice  during  his  twenty  years'  charge,  if  they  had  just  cause  of 
complaint  for  want  of  countenance  or  encouragement,  in  making 
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ny  improvements  for  the  benefit  of  themselves  and  the  property, 
ley  could  not  plead  captious  interference  in  the  management  of  it. 
[ence  it  will  not  surprise  any  one  acquainted  with  these  parts,  to 
e  told  of  the  wretched  condition  of  the  buildings  and  lands  at  the 
eriod  referred  to.  The  reporter  cannot  soon  forget  his  impres- 
ions  on  his  first  visit  To  say  nothing  of  the  habiliments  and  per- 
:>nal  appearance  of  the  tenants  and  their  families ;  the  stunted  and 
tarved-like  look  of  the  live  stock ;  the  filthy  state  of  the  little  de- 
ached  patches  of  arable  land ;  and  the  general  aspect  of  the  profit- 
ass  waste  which  everywhere  met  his  eye,  revealed  to  him  a  state 
►f  matters  anything  but  satisfactory  to  contemplate. 

At  that  time  the  land,  capable  of  being  cropped,  could  not  have 
oeen  easily  ascertained,  owing  to  its  detached  state;  but  it  was  not 
above  56  acres,  although,  according  to  the  plan  of  the  estate,  it 
Bhowed  considerably  more ;  but  this  arose  from  a  great  part  of  the 
meadow,  which  still  lay  in  its  natural  state,  having  been  reckoned 
arable.  The  land  did  not,  as  in  some  districts  many  years  ago,  lie 
in  narrow  stripes  of  corn  and  grass  alternately,  or,  as  it  is  termed, 
urig  and  bauk;"  but  every  field  was  more  or  less  covered  with 
boulders  and  other  stones,  or  interspersed  with  unimproved  patches 
of  ground.  The  meadows,  and  especially  the  moss,  presented  in 
general  a  most  uninviting  appearance.  A  great  portion  of  the 
moss  here  and  there  had  been  dug  for  fuel  and  other  purposes, 
and  so  formed  a  very  unequal  surface.  The  whole  waste 
ground  was  very  wet,  some  of  it  so  much  so,  that,  unless  in  dry 
weather,  it  was  unfit  to  bear  the  tread  of  any  quadruped.  The 
herbage  it  could  have  was  of  the  most  scanty  and  unsavoury 
description.  Two  small  rivulets  ran  through  the  low  lands  in 
a  circuitous  route,  in*  ruts  which  contained  only  the  usual  run 
of  water,  and  in  a  rainy  time  nearly  the  whole  of  the  lower 
portions  were  consequently  flooded.  Although  stones  were  abun- 
dant, there  were  no  dykes,  except  a  few  dilapidated  ones  only 
2  to  3  feet  high,  partially  surrounding  two  or  three  small  fields, 
and  a  very  insufficient  one  round  the  hill,  which  was  by  no  means 
proof  against  trespass  by  sheep.  The  buildings  were  just  in  keep- 
ing with  the  rest  of  the  subjects.  The  mason-work  consisted  of 
Jry-stone  walls,  the  dwelling-houses  having  got  a  coating  of  lime 
sufficient  to  exclude  the  daylight  and  the  wind.  The  roofs  consisted 
)f  rafters,  in  size  from  the  thin  slab  to  the  tree's  natural  rotundity ; 
wisted,  broken,  and  patched ;  moth-eaten — under  every  stage  of 
lilapidation  which  time  and  weather  could,  by  combination,  effect. 
The  covering,  of  course,  was  thatch,  and  this  the  most  sparing  in 
quantity,  and  indifferent  in  quality. 

In  speaking  of  the  primitive-like  condition  of  this  property,  tho 
Reporter  would  remark  that  the  same  description  would  be  appli- 
cable to  many  other  properties  in  the  upland  districts  of  this 
county  and  that  of  Ayr. 

TRANS.— JANtTABY  1863.  2  H 
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The  initiatory  step  to  change  the  state  of  matters  thus  briefly 
detailed,  was  to  part  with  the  tenants  whose  leases  had  expired, 
and  who  required  little  or  no  persuasion  to  leave.  As  there  was 
hardly  a  house  on  the  premises  fit  to  accommodate  either  man  or 
beast,  the  building  of  suitable  houses  was  immediately  set  about. 
It  was  determined  to  divide  the  property  into  two  farms,  the 
larger  to  consist  of  220  acres,  and  the  smaller  116  acres,  and  a 
smithy  tack  of  from  50  to  60  acres,  the  nearest  blacksmith  being 
3£  miles  distant.  The  Reporter  drew  plans  for  a  dwelling-house 
and  a  steading  of  offices  for  the  larger  farm,  which  were  erected  in 
the  course  of  the  first  18  months.  The  house  is  of  one  storey,  with 
attics,  having  storm-windows,  and  contains,  besides  other  con- 
veniences, five  rooms  and  a  kitchen.  It  is  substantially  built,  and 
is  well  finished,  and  cost,  exclusive  of  carriages,  £  120.  The  stead- 
ing is  sufficiently  large  for  the  farm,  or  any  other  one  of  like  size,  and 
is  found  to  be  most  convenient,  and  to  answer  every  expectation 
formed  of  it  as  a  new  style  of  building.  The  cost  of  its  erection 
was  under  £400.  A  thrashing-mill  was  erected  at  the  same  time, 
driven  by  water,  which  was  brought  from  a  running  stream  more 
than  a  mile  distant.  The  expense  of  machinery,  cutting  water* 
courses,  dam,  ark,  &c,  was  about  £150.  Tracts  had  to  be  cut  for 
the  two  rivulets  in  straight  courses,  and  of  sufficient  dimensions 
to  contain  the  water  at  all  times.  The  ground  was  then  laid  out 
in  proper-sized  fields,  as  far  as  this  could  be  done.  Roads  to  in* 
tersect  these  were  made,  and  as  abundance  of  gravel  was  got  at 
hand,  these  were  made  at  little  expense  beyond  carting. 

The  important  matter  of  drainage  was  now  gone  about  With 
the  exception  of  15  or  20  acres,  there  was  a  bottom,rgenerally 
a  mixture  of  clay  and  gravel,  sometimes  not  very  firm,  found 
at  the  depth  of  from  1  to  3  feet.  The  deep  portion  is  what 
is  known  as  flow-moss,  which  is  perhaps  the  most  expensive 
and  difficult  of  all  mosses  to  improve.  In  draining  this,  it  was 
found  necessary  to  put  in  wedge-drains,  at  from  15  to  18  feet 
apart.  The  depth  of  these  varied  from  4  to  6  feet,  depending 
upon  water  being  found  in  the  bottom.  It  was  often  got,  espe- 
cially at  the  extreme  depth,  in  such  quantities  as  to  prevent,  for  £ 
time,  the  completion  of  the  drain.  The  wedges  were  formed  oca 
of  the  tough  surface,  and  jammed  into  the  drains,  leaving  an  opec* 
ing  at  the  bottom  of  9  to  12  inches.  These  drains  were  opens* 
and  closed  at  an  expense  of  2s.  3d.  to  2s.  6d.  per  imperial  chat* 
In  other  portions  of  meadow  and  moss  the  drains  were  cut  at  tfa 
same  distance  apart,  and  averaged  3J  feet  deep,  into  which  eitb-^ 
two-inch  pipes  or  tiles  with  soles  were  put,  the  latter  having  b&c 
found  to  be  more  efficient,  and  less  liable  to  be  choked.  The£ 
drains  cost  the  same  as  the  others,  exclusive  of  tiles:  With  "til 
exception  of  the  meadow  $nd  bare  moss,  the  surface,,  sometime 
before  and  sometimes  after  draining,  was  pared  at  the  fate  of  JP 1 
per  acre;  an  operation  w\nc\\  vr&a  fouud  to  be  essential  for  after 
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purposes.  These  parings  were  occasionally  burned,  and  the  ashes 
spread  over  the  soil,  but  were  more  commonly  used  in  filling  up 
boles  and  ruts.  The  ground  in  many  parts  was  so  rough  and  un- 
even on  the  surface,  that  a  process  of  levelling,  both  by  plough  and 
spade,  had  at  this  stage  to  be  done. 

Before  attempting  to  plough  each  field  as  it  was  got  drained, 
the  great  bulk  of  the  loose  and  set-fast  stones  were  removed,  many 
of  which,  especially  the  latter,  had  to  be  blasted.  The  carting  of 
field-stones  is  always  a  heavy  and  tedious  job,  which  becomes 
doubly  so  when  the  ground,  as  in  this  case,  is  mostly  soft.     The 

!uantity  of  stones  varied  from  a  few  tons  to  200  tons  per  acre. 
'hey  were  reckoned  to  amount  in  all  to  upwards  of  5000  tons, 
besides  some  hundreds  of  loads  of  fast-stones  dug  out  of  the  arable 
land.  The  stones,  as  they  were  carted  or  removed  on  sledges, 
were  laid  down  on  the  spots  marked  out  for  house  or  dyke  build- 
ings, and  thus  a  relifting  of  them  was  saved. 

Sand,  of  which  there  are  some  fine  banks  on  the  property,  was 
then  carted  and  spread  over  the  moss,  at  the  rate  of  from  300  to 
500  loads  per  acre,  which  so  far  supplied  the  want  of  silica  in 
the  moss,  and  proved  so  essential,  that  corn  would  not,  for  some 
seasons  at  first,  grow  without  it.  This  stood  in  place  of  lime,  and 
the  sand  may  be  considered  more  permanent  in  its  effects,  if  not  so 
speedy  in  its  results.  Beckoning  a  man  and  a  pair  of  horses  at 
10s.  per  day,  the  sanding  would  cost  about  £1  per  acre. 

The  land  was  thus  so  far  in  a  fit  state  for  ploughing,  and  a  most 
Prions  undertaking  this  for  the  most  part  proved  to  be,  notwith- 
standing that  the  best  hands,  horses,  and  implements  were  em- 
ployed.    Although  the  drainage  was  considered  so  far  complete, 
*he  superabundance  of  moisture  in,  and  retentive  nature  of,  these 
£oils  is  such,  that  the  action  of  the  drains  is  not  soon  sensibly  felt. 
-*^stead  of  allowing  the  ground  to  undergo  the  necessarily  slow  per- 
colating process,  the  Reporter,  like  too  many  eager  improvers  de- 
sirous for  a  speedy  return  of  his  outlay,  started  the  plough  while 
^i*e  ground  was  still  in  a  comparatively  wet  state,  and  before  there 
^as  anything  like  a  firm  footing  got  in  much  of  it  for  the  horses, 
t^he  inevitable  consequence  was  that  the  work  was  more  difficult  in 
*>*2Complishing,  and  worse  done,  than  it  ought  to  have  been.     And 
^Vhile  confession  of  error  is  made  in  one  respect,  it  may  be  as  well 
i^«re  to  make  a  second  admission  in  the  same  direction  for  a  warn- 
L"tag  to  others.     When  the  ploughing  was  somehow  or  anyhow  got 
^<5complished,  instead  of  deferring  a  season,  or  even  more,  to  give 
time  for  the  still  tough  surface  to  rot,  the  seed  was  sown  immedi- 
ately, or  as  soon  as  seed-time  came.     The  harrows  might  have 
J*-lmo8t  as  well  been  turned  upon  as  many  furrows  composed  of 
V*idia-rubber  for  all  the  good  they  did  in  reducing  the  new  soil  into  a 
^Qould.  They  accordingly  tossed  and  tumbled  about  alternately  in  a 
"^"erticle  and  zig-zag  manner,  quite  violent  at  times.  The  half  of  the 
^^edwas  not  consequent]/ got  covered  in  a  pro\rcx  Tsmm^wA^ 
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guano,  of  which  there  were  1 J  cwt.  to  2  cwt.  sown  per  acre,  had  nc 
soil  to  incorporate  with.  In  these  circumstances  it  was  astonishing 
to  see  the  thickness  and  healthy  look  of  the  braird ;  but  this  ap- 
pearance proved  very  deceptive,  for,  at  a  certain  stage,  and  whei 
the  hot  weather  came  in,  one  stem  after  another  withered  and 
died,  and  frequently  left  little  or  nothing  to  reap.  This  did  nol 
occur  on  one  field  or  on  one  occasion,  but  in  every  case  on  the 
black  tough-surfaced  moss  where  time  was  not  allowed  to  rot  it 
Experience,  however,  taught  a  useful  lesson,  and  the  Reporter 
instead  of  grasping  at  what  proved  only  the  shadow  of  rapid  re- 
turns, profited  latterly  more  by  patiently  waiting  nature's  wort 
to  assist  that  of  art,  and  he  found  matters  both  more  pleasant  anc 
more  profitable. 

It  has  been  found  that  trenching  moss  does  not  produce  better 
nor  indeed  so  good  crops,  for  the  first  year  or  two  at  all  events,  a* 
simply  ploughing  it  This  must  be  owing  to  the  spade  burying 
too  effectually  the  weather-winnowed  surface,  which  the  element! 
have  conspired  to  render  in  some  measure  productive,  and  exposing 
the  inert  underground.  Hence,  wherever  the  plough  could  pene 
-trate  for  stones,  the  spade  was  never  employed,  and  this  happenec 
over  only  about  20  acres,  which  were  trenched  14  inches  deep  a 
an  expense  of  i?10  per  acre. 

There  has  hitherto  been  no  regular  system  of  cropping  adopter 
on  the  new  land.  Two  or  three  oat  crops  in  succession  were  gene 
rally  taken  until  it  was  sufficiently  reduced,  that  a  mould  could  b 
had  for  taking  a  green  crop.  It  has  invariably  been  found  tha 
the  land  produced  not  only  better,  but  sooner  came  into  a  workabl 
state,  the  more  liberally  it  was  sanded,  both  by  a  first  and  secon< 
application  to  the  successive  crops. 

As  regards  the  manuring  of  the  new  soil,  although  variou; 
kinds  of  artificial  manures  were  tried  by  way  of  experiment,  guan 
and  dissolved  bones  were  found,  on  the  whole,  to  be  most  bene 
ficial  for  the  grain  crops,  and  farmyard  dung  for  the  green  cro]> 
In  order  to  get  almost  the  whole  of  it  thus  applied,  a  preparatia 
of  moss,  saturated  with  urine,*  was  employed  to  the  hard  land,  an 
what  was  formerly  cultivated.  The  following  method  was  adopts 
in  this  preparation: — The  moss  was  removed  from  its  bed  as 
heaped  up,  where  it  was  allowed  to  lie  for  a  year  or  two  to  cL- 
and  winnow.  It  was  then  carted  into  the  bottom  of  the  cattr~~! 
sheds  to  the  depth  of  several  feet,  where  there  was  a  tank  whS 
collected  the  urine  from  the  byres.  This  was  afterwards  spr^ 
over  the  surface  of  the  moss  and  dung  from  time  to  time.  W2 
moss  thus  prepared,  was  afterwards  carted  out  and  put  in  *€: 
drills  like  ordinary  dung,  supplemented  with  a  very  little  gua^x 
and  the  green  crop  was  not  only  good,  but  the  after-crops  b»» 
fited  evidently  from  this  peculiar  manuring,  which  was  thus  fc>oi 
inexpensive  and  remunerative. 
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In  the  third  year  of  his  proprietorship,  the  Reporter  extended 
bis  improving  operations  to  the  smaller  farm  of  116  acres,  on 
which  he  built  a  suitable  dwelling-house  and  steading  of  offices  at 
a  cost  of  £350.  Last  of  all,  the  smithy  tack  was  taken  in  hand. 
After  the  usual  land  improvements  were  gone  about,  a  new 
house  was  built  at  an  expense  of  i?100,  and  other  £50  were  ex* 
pended  in  repairing  the  old  steading.  Four  servants'  cottages 
were  built  four  years  ago,  each  having  a  kitchen  and  two  bed- 
closets.  There  is  a  lobby,  a  pantry,  and  a  recess  for  a  bed  in  the 
kitchen.  The  bedrooms  are  plaster-lathed,  and  all  the  rooms  are 
floored  with  tile  flags,  and  are  otherwise  well  finished.  The  ac- 
commodation is  sufficient  for  an  ordinary  sized  family.  The  cost 
of  the  four  houses,  built  two  and  two  according  to  the  plan  No.  1, 
was  i?170.  Carriages  and  the  value  of  the  building  stones  and 
granite  blocks,  as  in  all  the  other  calculations  on  buildings,  are 
excluded. 

While  the  other  works  were  going  on,  stone  dykes,  4£  to  5  feet 
high,  were  erected  round  the  fields  to  the  extent  of  from  300  to 
400  chains,  the  cost  of  which,  excluding  carriages,  was  7s.,  and 
including  these,  16s.  per  chain. 

With  the  exception  of  a  round  knoll  and  a  few  acres  for  shelter 
to  the  dwellings,  no  trees  have  been  planted. 

Two  years  ago,  at  the  conclusion  of  the  improvements,  at  least 

*o  far  as  he  felt  inclined  personally  to  follow  them  out,  the  Reporter 

Employed  an  experienced  valuator  in  the  district  to  survey  and 

^alue  the  estate,  with  the  view  to  its  being  let.    As  will  be  seen 

l>j  the  new  plan,  the  arable  acres  are  now  increased  from  56  to 

Upwards  of  300. 

The  farms,  after  being  advertised,  were  let  for  nineteen  years  to 
"*l)ree  tenants,  at  rents  respectively  under  the  valuation.  At  the 
^^une  time,  the  game  was  let  for  ten  years  to  a  neighbouring  pro- 

ffcrietor.    The  total  outlay  for  buildings,  improvements  of  all  kinds, 
stbour,  tear  and  wear,  &c,  has  been  about  £4000,  and  the  gross 
Cental  is  £260,  the  rent  being  more  than  trebled. 

In  speaking  of  the  returns  yielded  by  the  new  land  in  corn  and 
@reen  crops,  the  Reporter  may  state  in  general  terms  that  these  de- 
]aeiided  so  much  on  the  state  of  the  ground  in  regard  to  mould,  also 
"^he  nature  of  the  seasons,  whether  dry  or  wet,  as  not  to  admit  of  any 
certain  criterion  to  guide  one  in  the  propriety  of  engaging  in  the 
^ork.  Experience  comes  to  one's  hand  often  too  late ;  but  a  prac- 
tised eye,  on  seeing  little  beyond  the  natural  herbage,  ought  to  be 
able  to  form  a  pretty  correct  idea  of  the  probable  fertility  of  the 
ground.     In  any  event,  however,  the  science  of  chemistry  can  be 
called  in  to  one's  aid.    As  an  indication  for  present  purposes  and 
for  future  guidance,  the  Reporter,  in  1855,  procured  the  annexed 
analysis  of  the  two  most  prevalent  soils  he  had  already  reclaimed, 
°r  wished  to  reclaim.     These  were  the  peat -moss  No.  1,  and 
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meadow,  so-called,  No.  2.  It  will  be  seen  that  No.  1  yiel< 
92.54  per  cent  of  vegetable  matter,  the  remainder'  being 
organic,  or  earthy  matter.*  Owing  to  the  presence  of  so  mi 
vegetable  matter,  it  must  be  apparent  that  no  crop  could  gi 
ana  come  to  perfection.  Clay  would,  no  doubt,  be  the  t 
application,  but  sand  is  likewise  very  efficacious,  and  is  genen 
more  accessible  in  moorland  districts.  Wherever  clay  or  sand3 
some  such  material,  being  largely  charged  with  silica,  cannot 
had,  the  propriety  in  an  economical  sense,  of  attempting  to  reds 
such  soils  as  No.  1,  is  very  doubtful,  unless  under  peculiar  < 
cumstances,  occasioned  by  locality,  climate,  or  otherwise.  At 
best,  in  this  case,  large  supplies  of  lime  and  manures  would  be  ; 
solutely  necessary,  which,  with  previous  and  subsequent  expen 
ture,  incur  an  almost  unwarrantable  outlay.  It  must  be  borne 
mind  that,  although  these  mosses  may  be  found  in  great  p 
shallow  enough  for  drains  to  bottom,  they  are  seldom  uniformly 
but  are  interspersed  with  deep  spongy  mosses.  In  carrying  dra 
through  these,  there  is  no  better  method  than  by  laying  the  t: 
on  long  slabs  of  wood.  Wedge,  in  continuation  of  tile  drains 
always  to  be  avoided.  They  are,  from  almost  their  outset,  more 
less  insecure  ;  and  in  any  case  not  permanent,  as  the  Eeporter 
already  found  in  no  small  measure,  by  the  frequent  redraining  foi 
necessary.  Indeed,  no  system  of  drainage  on  soft  moss  can  be  e 
to  be  permanent ;  constant  stoppages  here  and  there  occur  un 
the  most  careful  management.   The  Reporter  succeeded  after  sa 

*  The  chemical  composition  of  peat-soils,  of  course,  varies  in  the  proportioi 
their  constituents.  The  following  analysis  of  a  specimen  of  an  entirely  barren  { 
moss  in  a  perfectly  dry  state,  will  give  the  farmer  a  tolerable  idea  of  their  gen 
composition : — 

Fine  siliceous  sand, 
Inert  vegetable  matter, 
Alumina,  . 

Oxide  of  iron,    . 
Soluble  vegetable  matter, 
Sulphate  of  lime  (gypsum), 
Loss, 

400      „ 

Such  is  the  composition  of  a  barren  peat-moss.  The  analysis  of  an  active,  or  fe: 
peat-moss,  with  which  it  will  be  well  to  compare  it,  gave  the  following  results,  a 
being  also  dried  : — 

Fine  siliceous  sand,        .....      156  parts. 
Unaltered  vegetable  matter,      .  ,  .  .  2    „ 

Decomposing  do.        do.,  .  .  .  .      110    „ 

Sflica  (flint), 102    „ 

Alumina  (clay),  .  .  .  .  16    „ 

Oxide  of  iron,     .  .  .  4    „ 

Soluble  vegetable  and  saline  matter,     .  .  .  '        4    „' 

Muriate  of  lime,  •  .  .  4    „ 

Loss,      .  .  .  .  .  .  2    „ 


29 
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289 

>t 

14 

» 
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ing  this  moss  by  the  hundred  of  loads  to  the  acre,  in  getting  it  to 

produce,  sometimes  the  second,  but  more  generally  the  third  year, 

two  to  four  quarters  of  light  oats  an   acre*     There  was  often 

plenty  of  straw,  but  it  had  no  strength  to  withstand  the  buffeting 

of  the  weather,  and  when  once  laid,  especially  at  an  early  period, 

it  did  little  good  towards  ripening  in  the  corn.     Turnips  and  grass, 

especially  clover,  are  not  reliable  crops  for  some  years,  unless  the 

ground  has  been  limed  as  well  as  sanded ;  but  good  potatoes  can 

be  raised  if  got  in  in  good  time,  and  manured  from  the  dung-hill  of 

the  farm.     Mangold,  and  drumhead  cabbages  were  tried  on  a  small 

scale  with  suocess. 

No.  2  is  a  soil  of  a  different  and  more  hopeful  texture.  If  pro- 
perly drained  and  ploughed,  it  will  produce  both  corn  and  green 
crops  of  all  kinds  after  the  first  year  or  two  in  abundance,  and  that, 
too,  without  any  mixture  of  other  soil,  and  with  a  very  moderate 
supply  of  manures. 

s  Independently  of  the  prospect  of  being  remunerated  in  a  pecu- 
niary sense  for  the  outlay,  the  personal  fatigue,  and  occasionally 
mental  anxiety,  undergone  in  the  course  of  turning  this  little  pro- 
perty almost  upside  down,  the  Reporter  has  the  satisfaction  of  see- 
ing his  labours  crowned  with  success  by,  in  some  degree  at  least, 
"  turning  a  desert  into  a  fruitful  field/'  and  in  providing,  he  has 
reason  to  believe,  comfortable  homes  to  several  families,  where 
previously  poverty  and  filth  had  their  abode. 

Es&ract  of  Certificate  dated  1854  regarding  the  Improvements  on  Culven- 
nan,  Wigtownshire,  by  Alexander  M'Caw,  Esq.,  Government  Inspec* 
tor  of  Drainage, 

€i  On  my  last  inspection,  I  was  accompanied  by  Mr  Nicol,  lately 
appointed  Government  Inspector,  and  a  gentleman  from  Sir  James 
3ay's  estate,  the  former  with  a  view  to  see  the  system  of  moss 
drainage,  the  latter  to  see  the  improvements  generally.  We  made 
a  very  minute  inspection,  opening  up  drains  in  suspicious  parts 
^here  one  doubted  the  declivity  to  allow  sufficient  rapid  discharge, 
aod  in  every  case  we  found  every  thing  correct  on  this  head,  as  well 
*«  the  workmanship  highly  satisfactory  in  the  execution.  Mr  Nicol, 
On  this  account,  was  very  desirous  to  engage  the  same  party  to  exe- 
cute similar  works  at  Craighlaw.  The  fencing,  trenching,  and  clear- 
ing the  surface,  with  other  improvements,  were  to  me  quite  satis- 
factory, and  the  gentlemen  who  accompanied  me  expressed  them- 
selves highly  pleased.  We  examined  the  steading,  and  were 
delighted  with  the  ample  accommodation  and  substantial  nature  of 
*he  buildings. 

(Signed)  "  Alexander  M'Caw." 

*  Black  Tartarian  oats  were  tried,  but  not  found  to  answer  better  than,  or  so  well 
**,  the  common  white  varieties. 
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REPORT  ON  TOP-DRESSING  FOR  PASTURE. 

By  W.  S.  Maodonald,  Springkell,  Ecclefechan. 

[Premium — The  Medium  Gold  Medal.] 

The  prosperity  of  the  general  community,  and  particularly  of 
that  portion  of  it  whose  bones  and  sinews  are  the  bulwark  of  our 
nation,  has  of  late  years  been  such  as  to  have  contributed  on  a  large 
scale  to  the  consumption  of  our  beef  and  mutton.  Notwithstanding 
the  great  fears  entertained,  a  few  years  ago,  that  British  agricul- 
ture would  be  undersold,  that  land  would  depreciate  in  value,  and 
that  beef  and  mutton  would  be  purchased  for  a  trifle,  thanks  to  the 
general  prosperity  of  our  country,  in  which  all  classes  have  shared, 
these  fears  have  not  been  realised.  Land  has  steadily  year  by  year 
risen  in  value ;  beef  and  mutton  also  command  high  prices.  The 
energy  and  skill  of  the  agriculturist  have  thus  been  quickened  and 
taxed  to  produce  larger  returns  to  meet  the  advancing  rents  and 
growing  consumption ;  hence,  through  the  aid  of  science,  much  pro- 
gress has  of  late  years  been  made  in  the  primitive  art  of  agriculture. 
Still,  much  remains  to  be  done,  and  there  are  thousands  upon  thou- 
sands of  acres  in  Great  Britain  now  lying  in  a  state  of  nature,  and 
comparatively  worthless,  that  could  be  rendered  valuable  and  pro- 
ductive through  means  of  drainage  and  top-dressing. 

Previous  to  the  year  1 856,  only  some  two  or  three  of  the  Spring- 
kell  grass  parks,  which  extend  to  about  500  statute  acres,  were 
thorough-drained,  and,  with  the  exception  of  a  single  field,  which  is 
naturally  dry,  every  field  required  more  or  less  drainage. 

As  the  basis  of  the  present  report,  6  enclosures  are  selected  out 
of  22,  part  of  these  old  grass-fields,  and  part  recently  broken  up 
and  sown  out  with  a  mixture  of  natural  and  artificial  grasses,  the 
whole  being  drained  where  drainage  was  required.  From  the  diffi- 
culty of  comparing  or  estimating  the  produce  or  value  of  top- 
dressed  land  depastured  with  stock,  it  is  necessary  to  enter  some- 
what into  detail,  giving  the  cost  of  every  operation,  and  particularly 
so  that  most  of  the  fields  have  been  let  from  year  to  year  by  public 
roup  as  grass  parks.  The  management  and  results  of  the  old 
grass-lands  shall  be  treated  first. 

OLD  GRASS-FIELDS,  NOS.   I.,  II.,  HI.,  AND  IV. 

No.  I.  extends  to  about  56  acres  910  dec. ;  has  been  let  as  a  grass 
park  for  a  period  of  years,  and  for  13  years  previous  to  1857  the 
average  rent  was  £  152, 17s.  In  the  spring  of  that  year  a  sum  of 
£]  52,  17s.  10d.  was  expended  in  draining  it.  It  was  let  in  April 
up  till  Martinmas  following  for  i?173.  During  the  following  win- 
ter and  spring  the  field  was  top-dressed  with  3721  bushels  of  lim^ 
— 8  bushels  of  lime  are  equal  lo  1  ton — at  a  cost  of  £201,  lis.  Id  ^ 
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including  cartage  and  every  other  expense,  and  let  for  season  1858 
at  a  rent  of  £165.    The  weather  was  very  dry  when  the  field  was 
let,  and  the  lime  lying  so  thick  on  the  surface  that  grass-takers 
were  afraid  the  grass  would  have  a  difficulty  in  getting  through  ; 
but  by  the  end  of  June  the  results  were  astonishing.     The  rent 
realised  for  season  1859  was  ,£171 ;  for  I860,  .£230;  and  for  1861, 
J?201.*    This  is  now  a  splendid  field,  and  the  moss  has  entirely  dis- 
appeared, which  is  qhiefly  due  to  the  lime-dressing  and  harrowing. 
No.  II.  contains  about  20  acres  581  dec,  5  acres  of  which  are 
nearly  covered  with  old  trees.     This  field  is  naturally  dry.    It 
was  let  for  13  years,  previous  to  1857,  at  an  average  rent  of 
£49.     In  the  spring  of  that  year,  15  acres  of  it  were  dressed  with 
about  2  cwt.  of  dissolved  bones  and  guano  per  acre,  mixed  together 
and  sown  about  the  end  of  March.     The  field  was  not  let  for  season 
1857.   For  season  1858  it  let  at  a  rent  of  £72,  for  season  1859  at  a 
rent  of  £50.   The  following-winter  and  spring  the  same  15  acres  of  it 
were  top-dressed  with  1450  bushels  of  lime,  at  a  cost  of  £77, 10s.  10d., 
and  let  for  season  1860  at  a  rent  of  £71,  and  for  season  1861  at  a 
rent  of  <£70.    This  field  was  also  very  full  of  moss,  which  has  entirely 
disappeared  since  being  limed  and  harrowed,  and  the  improvement 
is  completely  successful. 

No.  IIL  extends  to  23  acres  784  dec,  and  was,  with  the  exception 

of  two  small  portions,  which  are  naturally  dry,  drained  at  a  cost  ot 

£96, 2s.  6d.  A  portion,  consisting  of  8  acres  534  dec,  has  been  put 

through  a  course  of  cropping,  and  laid  down  in  grass  without  a  white 

crop.    The  field,  previous  to  its  being  drained,  produced  nothing  but 

coarse  grasses  and  rushes,  with  the  exception  of  the  dry  portions 

referred  to.     The  portion  of  the  field  in  young  grass  was  limed  in 

the  winter  of  1859  with  782  bushels  of  lime,  it  being  then  2  years 

in  grass.    About  8  acres  of  the  remainder  of  the  field  were  limed 

in  the  spring  of  1861  with  748  bushels,  and  at  a  cost,  for  the 

whole  lime,  of  i?82,  17s.    Since  the  operations  of  drainage  and 

liming  have  been  completed,  the  rushes  and  coarse  grasses  have 

nearly  disappeared,  ana  a  much  finer  quality  of  grasses  have  taken 

their  place.     Of  course  the  improvement  will  be  more  apparent 

when  the  lime  has  had  time  to  act. 

The  average  rent  at  which  this  field  let,  for  7  years  previous  to 
^51,  was  ^22, 18s.  2d.  The  rent  realised  for  season  1860  was 
^50,  and  for  season  1861  it  is  .£70. 

,  No.  IV.  is  naturally  dry,  except  a  few  acres,  which  were  drained 
iMhe  spring  of  1857  at  a  cost  of  £21,  2s.  5d.  In  the  spring  of 
1861  the  field  was  top-dressed  with  1112  bushels  of  lime,  at  a  cost 
of  *60, 4s.  8d.  The  extent  of  the  field  is  18  acres  776  dec.  The 
Werage  rent  realised  for  15  years  prior  to  season  1859  was 
*5M7s.  8d.,  and  for  seasons  1859, 1860,  and  1861  respectively, 
4      ^9,  £66,  and  £74.  '  •     *  " 

*  Let  for  season  1862  at  a  rent  of  £ZZ% 
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YOUNG  GRASS  FIELDS,  NOS.    V.   AND  VI. 

No.  V.  contains  41  acres  531  dec,  and  drained.  In  1856  it  was 
in  three  divisions — 20  acres  green  crop,  12  acres  white  crop,  and 
the  remainder  pasture.  The  green-crop  division  was  sown  out  in 
the  summer  of  1857  with  rape  and  grass-seeds,  eaten  off  with 
sheep.  In  the  spring  of  1858  the  two  grass  divisions  were  top- 
dressed  with  1840  bushels  of  lime,  except  a  portion  which  was  top- 
dressed  with  an  equal  money-value  of  half-inch  bones,  and  about 
1  acre  used  as  a  cricket-ground.  The  remaining  portion  of  the 
field  was  sown  out  in  spring  of  1858,  and  limed  in  the  following 
winter  and  spring  with  733  bushels  of  lime. 

In  experimenting  with  the  lime  and  half-inch  bones,  two  spaces 
were  selected  across  the  field,  of  equal  length  and  breadth.  The 
one  was  dressed  with  half-inch  bones  at  the  rate  of  22  bushels  per 
acre,  at  a  cost  of  3s.  2d.  per  bushel,  or  £3,  9s.  8d.  per  imperial  acre. 
On  the  other  space  was  laid  a  row  of  lime  at  the  rate  of  64  bushels 
per  acre,  at  a  cost  of  la  Id.  per  bushel,  or  £3,  9s.  4d.  per  acre. 
Hitherto  no  difference  can  be  discerned  between  these  portions ; 
and  as  the  field  has  been  constantly  depastured,  besides  being  laid 
out  in  high  condition,  it  is  quite  impossible  to  say  that  there  is  any 
difference  in  the  produce.  The  average  rent  of  the  above  field, 
previous  to  1854,  was  i?45,  3s.  If  let  now  (it  having  hitherto  been 
in  the  proprietor's  own  hands),  it  would  fetch  at  least  i?130. 

This  season  experiments  were  made  by  top-dressidg  portions  of 
the  field  with  half-inch  bones,  dissolved  bones,  phospho-Peruvian 
guano,  guano,  and  nitrate  of  soda,  and  salt.  But  the  field  being 
stocked  during  the  summer,  no  comparison  could  be  made,  nor  any 
satisfactory  conclusion  be  arrived  at, regarding  the  merits  of  the  dif- 
ferent substances  used,  therefore  details  are  unnecessary.  The  only 
difference  apparent  between  the  portions  top-dressed  and  what  was 
undressed  was,  that  the  former  had  a  deeper  green  colour,  and  that 
the  stock  seemed  to  graze  closer  on  the  portion  so  dressed. 

No.  VI.  extends  to  about  27  acres  742  dec,  and  was  sown  out  in 
two  divisions.  The  first  division  was  sown  out  with  grass-seeds, 
along  with  a  white  crop  in  1856,  and  the  second,  without  a  white 
crop,  in  1857.  The  whole  field  was  drained  previous  to  being  sown 
out.  In  January  1859  the  field  was  top-dressed  with  lime,  lime  and 
earth  compost,  and  half-inch  bones,  the  lime  and  bones  applied  at 
the  same  money-value  per  acre — viz.  lime  at  the  rate  of  70  bushels 
per  acre,  and  at  a  cost  of  £3,  15s.  lOd.  per  acre,  and  the  bones  at 
the  rate  of  24  bushels,  and  at  a  cost  of  £3, 6s.  per  acre.  The  same 
remarks  apply  to  the  experiments  made  in  this  field  that  do  to 
No.  V.  The  portion  top-dressed  with  the  lime  and  earth  compost 
seemed  to  do  better  than  either  of  the  other  portions ;  but  not 
knowing  the  cost  of  the  composts,  I  cannot  give  the  cost  per  acre. 
I  am  of  opinion  that  the  latter  is  more  expensive,  and  takes  a 
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much  longer  time  before  it  can  be  got  ready  for  application,  besides 
the  double  cartage  and  expense  of  mixing.  In  a  word,  where  top- 
dressing  with  lime  is  made  on  a  large  scale,  the  compost  system  is 
impracticable;  but  in  districts  where  lime  is  scarce  and  high  in 
price,  the  portion  to  be  top-dressed  small,  with  plenty  of  road-rib- 
bings and  substances  containing  vegetable  matter  at  hand,  the  com- 
post system  is  worthy  of  consideration,  particularly  if  the  substances 
forming  the  compost  along  with  the  lime  be  applied  to  the  soils  to 
which  best  suited,  such  as  siliceous  and  argillaceous  composts  applied 
to  moss,  and  vice  versa. 

The  rent  obtained  for  field  No.  VT.,  for  a  period  of  nine  years  pre- 
vious to  the  year  1853,  averaged  «£28.  In  the  year  1858,  the  rent 
realised  was  £70  for  the  season,  £60  for  season  1859,  £58  for  season 
I860,  and  £55  for  season  1861.  This  field  I  consider  to  be  let  under 
its  value,  compared  to  the  rent  realised  for  the  other  fields. 

In  the  south  of  Scotland,  the  practice  of  top-dressing  pasture-lands 
with  lime  has  been  successfully  carried  on  for  upwards  of  forty 
years,  particularly  on  hill-pastures. 

I  was  led  to  the  practice  of  top-dressing  pasture-land  with  lime 
partly  from  the  still  apparent  beneficial  results  of  top-dressing  with 
lime  made  upwards  of  twenty  years  ago,  partly  from  the  nature  of 
the  soil,  and  partly  from  the  great  facilities  and  small  cost  at  which 
lime  can  be  procured.  Within  the  last  four  years  eighteen  of  the 
Springkell  grass-fields  have  been  top-dressed  with  21,000  bushels  of 
lime,  at  the  rate  of  from  60  to  120  bushels  per  acre.  The  carting  of 
the  lime  from  the  kilns,  which  are  within  one  mile  of  the  fields,  was 
generally  commenced  about  the  beginning  of  December,  and  com- 
pleted by  the  end  of  February.  The  lime  was  laid  down  in  rows  of 
heaps,  containing  about  one  bushel  each,  allowed  to  slake  spontane- 
ously, and  to  be  in  a  pasty  state  before  it  was  spread.  Afterwards 
the  fields — that  is,  the  old  grass-lands — were  harrowed  with  heavy 
harrows  with  some  brushwood  attached;  the  young  grasses  were 
simply  brush-harrowed.  The  objects  gained  by  allowing  the  lime 
to  be  in  a  pasty  state  are  twofold  ;  first,  it  acts  better  in  destroying 
the  moss;  secondly,  and  what  is  of  equal,  if  not  of  greater  import- 
ance, it  keeps  the  lime  longer  on  the  surface  of  the  ground  than  if 
applied  in  the  quick  state.  Professor  Johnston,  in  his  'Lectures  on 
Agricultural  Chemistry,'  page  723,  sec.  31,  says: — 

"Nor  will  you  fail  to  see  the  important  reasons  why  lime* ought  to  be 
kept  near  the  surface  of  the  soil,  since — 1°,  The  action  of  lime  upon  organic 
niatter  is  almost  nothing  in  the  absence  of  air  and  moisture.  If  the  lime 
■®k>  therefore,  beyond  the  constant  reach  of  fresh  air,  its  efficacy  is  in  a 
&**at  degree  lost. 

w2°.  But  the  agency  of  the  light  and  heat  of  the  sun,  though  I  have  not 
hitherto  specially  insisted  upon  their  action,  are  scarcely  less  necessary  to 
*h*  full  experience  of  the  benefits  which  lime  is  capable  of  conferring.  The 
tyM  of  the  sun  accelerates  nearly  all  the  chemical  decomposition  that  takes 
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place  in  the  soil,  while  some  it  appears  especially  to  promote.  The  warmtl 
of  the  sun's  rays  may  penetrate  to  some  depth,  hut  their  light  can  only  ac 
upon  the  immediate  surface  of  the  soil.  Hence  the  skilful  agriculturist  w* 
endeavour,  if  possible,  to  keep  some  of  his  lime  at  least  upon  the  very  surfa* 
of  his  l*nd.  Perhaps  the  influence  of  light  might  even  be  adduced  as  * 
argument  in  favour  of  the  frequent  application  of  lime  in  small  doses,  a^ 
means  of  keeping  a  portion  of  it  always  within  reach  of  the  sun's  rays,  a^ 
the  more  especially  on  grass-lands,  to  which  no  mechanical  means  can 
applied  for  the  purpose  of  bringing  again  to  the  surface  the  lime  that  ^ 
sunk." 

Again  he  says,  page  722,  sec.  30,  1°. : — 

"  Lime  combines  with  the  acid  substances  already  existing  in  the  soil,      i 
thus  promotes  that  decomposition  of  vegetable -matter  which  the  presence 
those  acid  substances  retards.    The  further  decompositions  which  ensue 
attended  at  every  step  by  the  production  either  of  gaseous  compounds — ^u 
as  carbonic  acid  and  light  carburet  ted  hydrogen,  which  are  more  or      ]( 
abundantly  absorbed  by  the  roots  and  leaves  of  plants,  and  thus  help  to    fe< 
them— or  of  acid  and  other  compounds  soluble  in  water,  which,  entering-  b 
the  roots,  bear  into  the  circulation  of  the  plant  not  only  organic -food,  bu 
that  supply  of  lime  also  which  healthy  plants  require.     2°,  The  change  it 
induces  upon  substances  in  which  nitrogen  is  present  are  still  more  obvi- 
ously useful  to  vegetation.     It  eliminates  ammonia  from  the  compounds  in 
which  it  exists  already  formed,  and  promotes  its  slow  conversion  into  nitric 
acid,  by  which  the  nitrogen  is  rendered  more  fixed  in  the  soil.     It  disposes  the 
nitrogen  of  more  or  less  inert  organic  matter  to  assume  the  forms  of  ammonia 
and  nitric  acid,  in  which  states  experience  has  long  shown  that  this  element 
is  directly  favourable  to  the  growth  of  plants.     And,  3°,  It  influences,  in  an 
unknown  degree,  the  nitrogen  of  the  atmosphere  to  become  fixed  in  larger 
proportion  in  the  soil,  in  the  form  of  nitric  acid  and  ammonia,  than  would 
otherwise  be  the  case ;  and  this  it  does  both  by  the  greater  amount  of  decay 
or  oxidation  which  it  brings  about  in  a  given  time,  and  by  the  kind  of  com 
pounds  which,  under  its  influence,  the  organic  matter  is  persuaded  to  fonr 
The  amount  of  nitrogenous  food  placed  within  reach  of  plants  by  this  agew 
of  lime  will  vary  with  the  climate,  with  the  nature  of  the  soil,  with  its  cc 
dition  as  to  drainage,  and  with  the  more  or  less  liberal  and  skilful  man) 
in  which  it  is  farmed." 

Professor  Johnston's  scientific  views  are  largely  corroborated 
practical  results.     The  only  exception  is,  that  lime  applied  in  s 
closes  to  grass-land,  and  frequently,  is  not  at  all  so  satisfactoi 
a  good  heavy  liming  at  first ;  indeed,  the  second  applicattf 
comparatively  speaking,  a  failure.     I  have  invariably  obs 
that  the. fields  and  portions  of  fields  heaviest  limed  are  the 
satisfactory. 

In  comparing  portions  limed  last  spring,  of  both  old  and 
grass,  with  portions  of  the  same  fields  unlimed,  I  was  struc 
the  ease,  from  the  appearance  of  the  grass,  with  which  the  r 
limed  can  be  distinguished  from  the  unlimed. 
.    It  may  be  objected  that  lime  is  only  one  of  the  many  e 
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required  for  the  food  of  plants.  True,  but  when  we  view  it,  not  so 
ranch  as  an  element  of  the  food  of  plants  as  an  agent  of  many  che- 
mical changes,  we  see  at  once  that  it  is  the  means  of  bringing  within 
the  reach  of  plants  many  substances  that  are  essentially  the  food  of 
plants,  besides  neutralising  deleterious  substances  in  the  soil.  Again, 
on  pasture-lands  producing  much  grass,  and  pastured  with  stock, 
there  will  be  much  manure  dropped  throughout  the  season ;  and 
chemists  hold  that  manures  applied  on  the  surface  are  benefited  by 
the  action  of  the  atmosphere,  and  that  the  nitrogenous  elements  are 
increased  and  nitrates  formed.  In  the  island  of  Lewis — which  is, 
by  the  way,  a  very  wet  country — I  was  much  struck  by  results  ob- 
tained from  the  application  of  manure  on  the  surface  of  the  ground, 
both  to  barley  and  potatoes.  The  application  of  manure  on  the 
surface,  and  especially  on  the  barley  or  bigg  crop,  is  all  but  the 
universal  practice  among  the  crofters  in  that  island ;  and  that  at  the 
time  when  the  plant  is  just  breaking  the  clod,  the  soluble  salts  of 
the  manure  are  thus  washed  at  once  to  the  roots  of  the  plant.  Of 
course,  the  system  is  better  adapted  for  a  wet  than  a  dry  climate. 

In  conclusion,  I  have  to  state  that,  from  my  experience  and 
observation,  and  from  what  I  have  learned  from  others  who  have 
had  much  experience,  and  the  means  of  testing  results  for  many 
years  of  lime  as  a  top-dressing,  I  have  come  to  the  conclusion,  that 
in  districts  where  lime  is  to  be  had  at  anything  like  a  reasonable 
price,  it  is  the  most  permanent  and  the  most  profitable  top-dressing 
at  present  known  for  pasture-lands ;  and  that  at  no  distant  date 
draining  and  liming  will  change  the  aspect  of  many  of  the  hills  and 
valleys  along  the  network  of  our  railways,  and  add  to  our  supplies 
of  beef  and  mutton,  as  well  as  promote  health  by  removing  marshes 
and  neutralising  noxious  vapours. 

Next  to  lime  as  a  top-dressing  I  would  class  ground  bones ;  and, 
indeed,  in  many  districts  where  cartage  of  lime  would  be  an  expen- 
sive element,  bones  would  be  the  best  substitute,  applied  at  the  rate 
of  from  10  to  15  cwt.  per  acre.  For  coarse  grass  and  rough  hill- 
pastures  lime  is  the  best  top-dressing,  and  should  be  applied  at  the 
rate  of  from  80  to  120  bushels  per  acre. 
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REPORT  ON  THE  CULTIVATION  OF  WILLOWS. 

By  Christopher  Y.  Mechie,  Duthill,  Carrbridge. 

[Premium — The  Medium  Gold  Medal.] 

PRELIMINARY  REMARKS. 

I  OBTAINED  my  experience  in  the  cultivation  of  willows  in  various 
districts  of  the  country,  and  upon  the  properties  of  several  noble- 
men and  gentlemen,  in  some  cases  with  a  view  of  merely  experi- 
menting, and  in  others  with  the  exclusive  object  of  profit ;  in  some 
instances  upon  small  patches  of  ground  a  few  yards  square,  and  in 
others  to  the  extent  of  several  acres.  And  from  my  experience  in 
every  case,  which  is  entirely  practical)  and  the  result  of  a  daily 
observation  for  several  years,  I  venture  to  affirm  that  the  results  of 
what  I  have  experienced  have  fully  convinced  me  that  the  cultiva- 
tion  of  willow  is  the  most  profitable  of  all  the  various  sorts  of  cop- 
pice-wood grown  in  this  country. 

The  following  report  is  drawn  up  principally  from  notes  taken 
on  the  spot.  But  in  connection  with  it  I  will  abstain  from  using 
the  names  of  my  previous  employers,  or  of  their  estates,  having  a 
delicacy  in  doing  so  without  their  permission.  I  shall,  however, 
hold  myself  bound  to  give  references  upon  any  point  required. 

1st  The  first  point  to  be  attended  to,  in  connection  with  the  pro- 
fitable cultivation  of  willow,  is  the  choosing  of  a  proper  situation  fa 
the  plantation  or  willow-bed. 

It  is  necessary  to  have  it  as  far  from  a  rabbit-warren  as  to  be 
perfectly  beyond  the  circuit  of  their  ravages :  this,  however,  varies 
according  to  local  circumstances,  such  as  abundance  of  their  favour- 
ite food  contiguous  to  the  warren,  large  rivers  or  stone  walls  inter- 
vening. Under  favourable  circumstances  I  have  found  the  willow- 
bed  quite  safe  not  quite  half  a  mile  distant  from  a  numerous  warren; 
and  in  other  cases,  the  reverse  of  this,  I  hav%  seen  the  plantation 
much  injured  by  rabbits  from  a  distance  of  about  a  mile. 

I  have  never  seen  willow  cultivated  to  advantage  where  stock  is 
allowed  to  browse,  or  where  there  are  many  hares  and  rabbits,  unless 
enclosed  by  means  of  wire-netting  or  palisade  paling.  Hares  will 
travel  to  a  distance  of  two  miles  in  search  of  their  favourite  food : 
I  have  tracked  them  in  snow  to  a  willow-bed  from  over  that 
distance. 

The  spider  is  also  an  enemy  to  the  willow  in  sheltered  situations, 
particularly  to  the  finer  sorts,  which  are  of  slow  growth.  It  forms 
its  nest  in  clusters  among  the  tender  top-leaves,  consequently  poison- 
ing and  deteriorating  their  growth.  Hence  the  necessity  of  avoid- 
ing a  shady  situation,  or  one  too  much  excluded  from  air. 
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The  next  consideration  is  to  avoid  gravel  in  the  soil  or  subsoil, 
rhich,  if  found  prevailing  to  within  2  feet  of  the  surface,  will  be 
inch  against  the  crop. 

Where  a  choice  can  be  made,  a  flat  piece  of  ground  should  be 
'eferred  to  that  of  an  incline,  as  in  the  former  case  the  moisture 
longer  retained  in  the  soil,  and  the  labour  of  keeping  down 
seds,  as  afterwards  detailed,  is  more  easily  accomplished. 
The  willow  may  be  profitably  and  advantageously  cultivated 
on  ground  where  no  crop  by  any  means  remunerative  can  be 
luced  to  grow, — such  as  upon  swampy  lands  which  cannot  be 
lined  for  want  of  proper  declivity,  or  margins  of  river  banks, 
ere  flooding  renders  cultivation  for  cereal  crops  precarious.  Upon 
id  embankments  or  other  precipices  where  the  earth  is  disposed 
dip,  willow  possesses  several  advantages  over  trees  (proper)  for 
ning  embankments,  as  its  roots  spread  over  the  surface,  and 
letrate  to  a  depth  equal  to  that  of  timber-trees,  whilst  the  wind 
duces  no  important  influence  upon  it  in  shaking  and  loosing 
>  soil,  or  of  being  blown  down  with  the  wind. 
id.  The  next  step  to  be  taken,  after  fixing  upon  a  proper  locality 
1  situation  for  the  willow-bed,  is  to  make  choice  of  the  soil  most 
table  to  the  sort  of  willow  intended  for  cultivation  ;  and  though 
5  most  proper  site  is  frequently  upon  a  southern  exposure,  yet 
th  reference  to  soil,  as  a  general  rule,  I  have  found  the  most 
table  inclining  towards  the  north,  and  consequently  had  to 
lance  between  the  advantages  and  disadvantages  thus  inseparably 
inected. 

Any  one  accustomed  to  observe,  can  readily  judge  from  the 
>ect  of  the  herbage  or  plants  indigenous  to  the  soil.  The  general 
d  most  certain  mode,  however,  of  determining  the  quality  of  the 
id,  is  to  dig  pits  over  the  ground  to  the  depth  of  3  feet. 
I  have  planted  willow  upon  various  descriptions  of  soil,  and  in 
inting  the  different  soils  with  twenty  varieties  of  willow,  I  find 
grow  in  clay  or  loam  under  various  modifications,  but  none  or 
em  to  thrive  in  pure  peat-moss  or  in  gravel.  I  conclude  therefrom, 
a  rule,  the  more  the  soil  inclines  to  clay  or  loam,  and  the  less  to 
at  or  gravel,  so  is  it  to  be  preferred  for  the  growth  of  willow. 
With  reference  to  subsoil,  in  cutting  the  willow  from  the  stools 
ter  three  years  planted,  and  upon  weighing  the  produce  of  fifty 
ools  of  each  of  three  varieties  grown  upon  gravel,  sand,  and  clay,  I 
und  the  greatest  weight  upon  the  clay,  and  least  upon  the  gravel. 
i  support  of  the  above  experiment,  observation  has  since  repeat- 
Uy  confirmed  to  me  that  a  deep  friable  loam,  incumbent  upon  a 
ay  subsoil,  free  from  stagnant  water,  is  the  soil  best  adapted  to 
row  willow ;  whilst  a  stiff  clay,  with  stagnant  water  in  the  sub- 
ril,  or  where  sharp  sand  forms  the  soil,  and  above  all  gravel,  are 
*ch  to  be  avoided  in  selecting  the  soil  most  suitable  for  willow 
ulture. 
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Loam  may  be  said  truly  to  produce  the  greatest  weight  per  acr^ 
whilst  clay  soil  produces  the  finest  sample  in  point  of  colour  ar> 
quality.  .Ground  naturally  poor  should  not  be  put  under  wilier 
in  contemplation  of  enriching  it  with  manure,  as  willow  groVi 
upon  manured  land  is  apt  to  blister,  and  excrescences  form  upon^ 
in  a  manner  similar  to  the  larch  upon  unfavourable  soil.  Moss. 
a  pulverised  state,  with  a  mixture  of  sand,  will  grow  such  willov^^ 
the  Viminalis^or  Caprea,  but  the  quality  of  the  willow  is  only  th^j 
class. 

3d  Hiring  selected  the  site  and  made  choice  of  the  soil,      tl 
next  step  in  advance  is  to  prepare  the  ground  for  planting.    If  th 
herbage  is  rough,  as  is  generally  the  case  with  land  well  ada/pte< 
to  grow  willow,  I  first  cut  or  pare  off  all  such  roughness,  and  pro. 
ceed  with  trenching  the  ground  to  a  depth  of  not  less  than  24 
inches,  thoroughly  breaking  and  pulverising  the  earth  as  the  wort 
is  proceeded  with.     The  soil  should  not  be  turned  over  in  large 
lumps,  or  rough  sods  turned  loosely,  over,  and  laid  hollow,  than 
which  practice  nothing  can  be  more  unfavourable  to  the  growth 
of  newly-planted  willows. 

Having  the  ground  all  trenched  as  above  stated,  my  plan  is 
to  go  all  over  the  ground  twice  in  succession  with  an  implement 
termed  in  the  south  a  Canterbury  hoe — that  is,  a  three-pronged  tool 
resembling  the  common  manure-hawk,  and  used  in  a  manner  simi- 
lar to  the  practice  of  mixing  plasterer's  mortar,  proceeding  with 
the  work  as  if  hoeing  with  the  common  hoe. 

If  the  work  of  trenching  is  performed  late  in  spring,  the  ground 
must  be  well  rolled  with  a  heavy  roller ;  or  what  I  have  found  of 
greater  advantage  for  solidifying  the  soil  is  to  stir  about  a  flock 
of  sheep  upon  it  for  a  short  time  ;  or,  if  time  will  permit,  sow  the 
ground  with  rape,  and  fold  sheep  over  it  several  times.  If  the 
latter  system  is  adopted,  the  ground  will  require  to  be  afterwards 
ploughed  and  harrowed,  and  is  then  fit  for  planting  either  with  cut- 
tings or  rooted  plants. 

Tile  or  other  close  drains  are  to  be  objected  to  in  preparing 
the  ground  for  a  willow  plantation,  as  the  roots  in  a  very  short 
time  find  their  way  into  the  bottom  of  the  drains,  unless  they  tf® 
fully  4  feet  deep,  which  soon  choke  them  up,  and  render  them 
worse  than  useless.  If  the  ground  requires  draining,  open  drams 
only  should  generally  be  employed,  and  those  in  no  instance  le» 
than  36  inches  deep.  As  a  rule,  I  have  found  drains  in  an  osier 
bed  answer  best  36  inches  deep,  36  inches  wide  at  top,  and  1* 
inches  broad  at  bottom.  I  have  got  such  drains  made,  and  the  sou 
properly  spread  and  levelled  along  the  sides  of  the  drains,  forljd* 
per  yard.  The  distance  apart  at  which  the  drains  are  laid  on  must 
fce  regulated  according  to  circumstances,  but  in  every  instance  re- 
ducing the  water-table  to  a  level  of  at  least  30  inches  below  tl* 
surface.     Hence,  if  the  drains  are  36  inches  deep,  they  wiHreqflitf 
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to  be  laid  on  at  a  distance  not  greater  than  30  feet  apart.  There 
is  comparatively  little  loss  of  ground  occasioned  by  open  drains  in 
i  willow  plantation,  as  the  willow  is  planted  so  as  to  allow  each 
Irain  to  form  an  alley  between  two  rows. 

In  preparing  bog  or  marsh  for  growing  willow  where  a  declivity 
or  drainage  cannot  be  obtained,  I  have  found  the  following  system 
nswer  admirably.  Lay  up  the  ground  in  ridges,  allowing  the 
rater  to  remain  in  the  intervening  trenches ;  the  ground  to  be 
aised  to  from  30  to  36  inches  above  the  surface  of  the  standing 
rater.  The  deeper  the  trenches  are  made  the  better,  as  they  can 
>e  formed  wider  apart;  hence  a  saving  of  ground  is  effected. 
Though  the  water  may  occasionally  rise  to  a  height  above  *  that 
pecified,  yet  no  injurious  results  may  take  place  in  respect  to  the 
Jantation,  such  floodings  being  generally  at  considerable  inter- 
nals, and  of  short  continuance.  Observation,  however,  satisfies  me 
)f  the  necessity  of  preserving  the  roots  from  stagnant  water,  in 
)rder  to  preserve  the  stools  in  proper  health  and  vigour  for  any 
jpeat  number  of  years.  I  have  always  observed  that  willow  plants 
in  stagnant  water,  whether  the  water  is  in  the  soil  or  the  water  table 
up  in  the  subsoil,  soon  show  symptoms  of  decay  ;  the  stools  begin 
to  die  out,  and  the  general  crop  becomes  annually  lighter  than 
upon  ground  sufficiently  dry. 

ifk  Procuring  rooted  Plants  or  Cuttings. — Having  adopted  both 
^sterns  in  cropping  a  willow-bed,  I  shall  state  the  advantages  arising 
romeach.  On  the  one  hand,  in  employing  rooted  plants,  a  much 
picker  return  is  made  to  the  grower,  the  growth  of  the  tap-root  is, 
n  consequence  of  transplanting,  checked,  and  a  number  of  rootlets 
ire  induced  to  strike  out  on  all  sides,  which  is  highly  conducive  to 
he  ultimate  success  of  the  plantation  ;  particularly  so  in  cases  where 
he  subsoil  is  improperly  drained.  On  the  other  hand,  by  employ- 
ing cuttings  the  ground  is  put  under  crop  at  a  much  cheaper  rate 
ban  by  using  rooted  plants;  the  labour  of  planting  is  sooner  accom- 
>lished ;  and  the  tap-root  may  afterwards  be  cut  by  means  of  a 
harp  spade,  without  injury  to  the  plant  in  other  respects. 

Cuttings  are  procured  from  the  strongest  and  most  healthy  rods 
[f  one  year's  growth,  cut  from  the  stools  in  February,  and  taken 
*om  the  bottom  part  of  the  rods  to  about  two-thirds  of  their  entire 
ength.  The  cuttings  are  made  9  inches  long,  and  the  operation  per- 
ormed  by  cutting  the  end  of  the  rod  that  enters  the  ground  through 
ft  a  horizontal  manner,  whilst  the  top  of  the  cutting  is  made  in  a 
Anting  direction,  in  order  to  the  water  running  readily  off  without 
Meeting  the  cut  part  injuriously.  Great  care  is  necessary  to  be 
Zeroised  with  regard  to  the  cuttings,  in  order  to  preserve  them 
from  losing  their  sap,  as  a  few  days  will,  in  drouthy  weather, 
tender  them  quite  dry  and  worthless.  They  should,  therefore,  either 
he  planted  immediately  after  being  taken  from  the  stool,  and  made 
°*  covered  over  with  atraw  or  loose  earth,  where,  with  an  occa- 
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sional  watering,  they  may  remain  for  a  short  time  till  convenient 
to  plant  them  out. 

If  the  cuttings  are  bought  from  a  nurseryman,  this  should  be 
done  in  February,  as  a  few  days'  exposure  to  a  March  wind 
soon  destroys  their  vitality ;  hence  failure  and  disappointment  In 
purchasing  cuttings  they  should  be  supplied  according  to  sample, 
as  cuttings  made  from  near  the  top  of  the  rod  should  not  be  planted. 
Of  course,  a  higher  price  must  be  paid  for  select  cuttings,  but  this 
is  as  it  ought  to  be ;  the  purchaser  ultimately  gains  more  by  it 
than  the  exposer,  as  the  marked  difference  for  several  successive 
crops  is  so  apparent  to  even  the  least  initiated,  that  no  one  would 
plant  inferior  cuttings  on  the  score  of  costing  a  few  shillings  less. 

5th.  Planting  and  Management  of  the  Willow-Bed. — February 
and  March  are  the  two  months  of  the  year  best  adapted  to  plant 
willow ;  the  former,  if  weather  will  permit,  is  to  be  preferred 
The  following  is  the  system  I  adopt  and  recommend :  Stretch  a 
garden-line  from  side  to  side  of  any  convenient  length  of  line,  keep- 
ing the  rows  of  the  whole  piece  in  a  line  straight  with  and  parallel 
to  each  other.  This  mode  I  have  frequently  found  of  no  small 
advantage  in  shooting  rabbits  or  other  vermin  which  seek  such 
places  of  resort. 

The  rows  are  24  inches  apart,  and  plants  in  the  row  16  inches 
separate,  except  some  of  the  more  spreading  sorts,  which  may  be 
18  inches  separate  in  the  row.  After  the  line  is  properly  extended 
and  in  its  right  position,  having  been  previously  marked  off  with 
pieces  of  scarlet  worsted  16  inches  apart,  and  being  provided  with 
a  small  iron  rod  (similar  to  the  arrow  used  in  land-measuring) 
for  a  dibble,  proceed  along  the  line,  inserting  the  dibble  into  the 
ground  opposite  the  red  marks  upon  the  line,  then  withdrawing 
the  dibble,  at  the  same  time  inserting  the  cutting  to  two-thirds  of 
its  entire  length,  and  then  applying  both  feet  to  the  sides  of  the 
cutting,  firmly  trampling  the  earth  closely  and  neatly  all  round  the 
plant. 

The  willow  plantation  requires  little  attention  during  the  first  sea- 
son subsequent  to  planting  till  the  succeeding  February,  at  which 
time  the  crop  is  ready  for  clearing  off  the  ground.  This  being  done, 
and  previous  to  the  tender  shoots  of  the  second  year  being  produced 
upon  the  stool,  the  ground  requires  cleaning,  in  order  to  keeping 
down  all  rank  grasses  and  weeds.  The  system  which  I  have  fojj 
lowed  for  several  years  with  the  most  satisfactory  results  I  shall 
here  describe.  From  the  latter  end  of  March  to  the  latter  end  of 
April,  embracing  the  opportunity  when  the  ground  is  tolerably  dry> 
I  have  the  ground  all  neatly  pointed  over  with  the  spade,  carefully 
avoiding  injuring  the  roots  near  the  surface,  covering  all  grasses 
and  decayed  leaves,  &c.  This  work  can  be  done  for  20a  per  *&*> 
and  the  plantation  requires  no  more  labour  till  again  ready  fij 
cutting  next  February,    If  the  operation- of  hoeing  is  performed 
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daring  the  summer  season,  many  of  the  young  shoots  are  thereby 
injured  or  broken  off  from  the  stools.  The  work  requires  to  be 
repeated  at  least  three  times  in  the  season,  which,  at  10s.  each 
time,  makes  the  expense  of  hoeing  one-third  more  than  that  of 
pointing  over  the  ground ;  I  would,  therefore,  discommend  the 
practice  of  hoeing,  and  recommend  the  practice  of  pointing. 

If  the  willow-bed  is  upon  the  margin  of  a  stream  or  river  subject 
bo  the  washings  of  floods,  the  surface  may  be  kept  clothed  with 
permanent  grass,  and  hand-cut  it  several  times  during  the  summer 
season,  cutting  the  willow  from  the  stools  in  November,  and  using 
it  in  the  rind.  The  willow  suitable  for  the  above  situation  may  be 
one  of  the  sorts  recommended  for  general  soils  and  used  for  coarse 
wares.  I  have  advised  cutting  in  November  in  this  instance,  as 
ice-floods  quite  destroy  the  rods.  I  have  seen  willows  rendered 
nearly  useless  from  such  accidents. 

A.  few  cuttings  should  be  put  in,  at  time  of  planting  the  wil- 
low-bed, in  a  reserve  corner,  in  order  to  root,  for  the  purpose  of 
filling  up  where  an  occasional  plant  will  die  out. 

6ft.  Cutting  Willow  and  Preparing  for  Peeling. — In  the  begin- 
ning or  towards  the  middle  of  February  the  willow  is  cut  from  the 
stool,  whether  of  one  or  more  years'  growth.  This  operation  is  per- 
formed by  cutting  with  a  sharp  knife.  The  first  time  the  willow  is 
cut  subsequent  to  planting,  it  should  be  done  so  as  to  leave  three 
Byes  upon  the  young  wood,  or  what  is  termed  the  iC  spur."  Care 
mould,  however,  be  taken  in  all  future  cuttings  to  keep  the  top  or 
ffown  of  the  stool  low,  allowing  the  sides  to  swell  out :  by  preserv- 
ng  the  stools  in  this  form,  the  rods  are  more  regularly  distributed 
>ver  the  whole  surface.  Hence  the  crop  is  not  only  more  prolific, 
Hit  the  rods  are  more  handsomely  grown,  and  of  better  quality, 
Ian  if  closely  crowded  together  upon  the  top  of  a  narrow-headed 
>tool.  The  habit  of  growth  of  the  variety,  however,  has  much  to 
loin  guiding  us  in  this  particular,  as  there  are  some  sorts — such  as 
he  Espatcheon— of  a  spreading  disposition ;  the  heads  of  its  stools 
should  be  kept  close,  allowing  the  rods  to  start  in  a  mass  from  the 
fool,  to  prevent  straggling  or  spreading  out.  In  planting  also  I  keep 
iis  variety  18  inches  instead  of  16  inches  apart  in  the  row.  In  cut- 
ling,  I  would  again  repeat  the  necessity  of  having  the  knife  sharp, 
tod  cut  so  that,  when  looking  down  upon  the  top  of  the  stool,  the  cut 
rf  the  knife  is  not  observed,  being  in  reality  on  the  under-side  of  the 
rod,  or  rather  the  spur.  In  order  to  produce  a  clean  and  proper  cut, 
*  keen  edge  upon  the  knife  is  indispensable,  and  which,  if  not  pre- 
served, will  bruise  and  strip  the  bark  from  the  spurs  remaining 
upon  the  stools,  which  is  both  hurtful  to  the  plant  and  offensive  to 
the  eye,  leaving,  at  the  same  time,  the  bottom  of  the  rods  in  a  ragged 
tod  unworkmanlike  condition,  subject  alike  to  remark  and  detrac- 
fto;n|^  the  purchaser. 

ftom  the  circumstance  of  the  sand  being  washed  up  upon  the 
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Willow  lying  in  the  cradle  to  be  tied  up. 


stools,  the  knife  soon  loses  its  edge,  which  requires  frequent  wh&^j 
ting  to  keep  it  in  proper  cutting  order.  I  have  seen  much  val~v 
able  time  lost  from  want  of  taking  into  account  and  providi*^ 
against  the  above  circumstance.  The  work  of  cutting  is  proceeds 
by  each  man  taking  before  him  one  row,  cutting  and  laying  do^^ 
the  willow  in  handfuls  ;  these  are  carried  off  by  another  person*^ 
a  convenient  spot  near  at  hand,  in  order  to  be  tied  up  or  bolfc^  < 

which  latter  operation  is  performed  in  the  following  manner : - 

Lay  flat  upon  the  ground  two  pieces  of  wood,  each  about  3  T^e 
long  and  4  inches  square ;  lay  these  parallel  to  each  other  3    zfe 

apart,  and  throng 
each  of  them  \zor 
two  holes  witlk    l£. 
inch  auger  at  1 8  fa. 
ches  apart,  throngJi 
which   holes  drive 
24-inch  pegs,  Mow- 
ing them  to  go  12 
in.  through  into  the 
ground,  forming 
what    is    called  a 
cradle. 

There  is  next  a 
piece  of  strong  rope 
attached  to  two   ■ 
handles  4  ft.  long, 
and  about  the  thick-    ; 
ness   of   a   strong 
spade  handle.   Tbe 
handles,   with  the 
rope  attached  16  id. 
from  one  end,  are 
laid  down,  one  on 
each  side  of  the  cra- 
dle, the  rope  extend-     i 
ingbetweenandun-    ; 
derneaththewillow,    j 
which  is  laid  between  the  four  pins  in  the  cradle.    When  the  peg8    j 
are  filled  with  willow  to  the   top,  the  handles  are  reversed  to    j 
opposite  sides,  bringing  the  rope  over  top  of  the  willow,  to  DJ    " 
bound  up,  or  bolted,  as  it  is  termed.     The  levers  are  now  pressed 
down  and  kept  in  their  place  till  a  withe  is  twisted  tightly  round    , 
close  to  the  rope  held  by  the  levers.     The  levers  are  then  let  Jft 
and  the  bolt  is  finished  and  ready  to  be  carted  to  a  pool  or  pond, 
where  it  is  set  on  end,  immersed  in  water  to  a  depth  of  from  9  j°- 
12  inches,  and  is  there  allowed  to  remain  till  the  catkins  m*/0^ 
out,  and  the  leaf-bud  beginning  to  burst,  when  it  may  be  conrii 
ready  for  peeling  or  rinding. 
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The  willow,  when  taken  from  the  stool,  is  tied  up  in  bundles  30 
inches  round,  it  being  more  convenient  to  have  them  in  small  than 
in  large  bundles,  as  they  are  frequently  to  handle  and  move  from 
place  to  place. 

In  bolting  the  willow  where  a  considerable  variety  is  cultivated, 
tallies  must  be  provided  and  attached  to  the  bundles  before  carry- 
ing it  from  the  place  of  bolting. 

7th.  Preparing  of  Willow  for  Market. — Being  now  in  bundles, 
and  in  the  water  for  the  purpose  of  starting  the  sap,  a  watch  must 
he  constantly  kept  that  none  of  it  fall  down  or  is  left  out  of  the 
vater.  I  generally  fix  a  few  flakes  or  wattles  in  the  water  as  a 
rapport  against  its  falling  down.  Its  progress  towards  fitness  for 
peeling  must  be  observed,  which,  when  sufficiently  advanced,  must 
he  proceeded  with  as  follows : — Set  to  work  a  sufficient  number  of 
women  or  lads  in  the  following  manner. 
A  clamp  or  rinder  is  provided,  which 
i  amply  a  piece  of  tough  wood,  similar 
in  thickness  to  a  fork  or  rake  handle, 
3  ft  long,  and  sawn  down  the  centre 
to  12  in.  from  bottom,  which  is  shod 
*ith  iron  similar  to  a  dibble,  for  the 
purpose  of  going  into  the  ground,  when 
(  Ib  placed  between  the  knees  of  the 
operator,  he  being  seated  upon  a  low 
tool.  Down  the  centre  of  each  half  of 
ie  split  part  of  the  rinder  is  inserted 
piece  of  No.  4  fencing-wire,  sunk  to 
adf  its  thickness  into  grooves  in  the 
ood,  the  two  edges  of  the  wire  coming 
Kactly  opposite  each  other  in  the  cen- 
'e :  the  top  of  the  rinder  is  reduced  sufficiently  small  to  enable  the 
perator  to  grasp  it  readily,  which  he  does  with  the  left  hand : 
ie  rod  is  taken  in  the  right  hand,  thick  end  first,  and  placed  be- 
ween  the  jaws  of  the  clamp,  the  left  hand  at  the  same  time  press- 
ag  the  jaws  together ;  the  rod  is  then  drawn  sharply  through, 
rhich  cnts  the  bark  on  opposite  sides  of  the  rod  ;  the  rod  is  then 
eversed  in  the  hand ;  small  end  first  is  placed  in  and  drawn 
hrough  the  clamp  in  a  similar  manner.  The  rind  now  hangs  quite 
oose,  and  separates  from  it  with  the  greatest  of  ease. 

The  willow,  as  it  is  peeled,  is  laid  out  upon  a  clean  bank,  or  set 
&p  loosely  against  a  wall  or  other  support,  on  purpose  for  drying, 
which  is  accomplished  in  a  few  days  of  favourable  weather.  Par- 
ticular care  is  necessary  in  preserving  it  from  rain  during  the 
process  of  drying,  as  the  least  wet  discolours  the  wood,  rendering 
ft  less  valuable  in  the  market. 

Having  the  willow  sufficiently  and  properly  dried  and  kept 
clean,  it  is  then  sorted  and  sized  into  three  different  lengths, 
taking  the  bolts  in  each  42  inches  round,  12  iuctaa  fremv  the 
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base.    The  operation  of  tying  the  bundles  is  again  performed  as 

Ereviously  explained  and  illustrated.  The  withes  employed  in 
olting  must  be  white  and  newly  peeled,  being  thus  more  elastic 
than  old  dried  rods.  I  cannot  recommend  too  strongly  the  necessity 
of  performing  this  part  of  the  work  in  a  thorough  and  efficient 
manner:  after  the  first  withe  is  bound  round  at  12  inches  from 
the  base,  another  is  attached  to  it,  passed  oyer  the  base  of  the  bolt, 
brought  up  and  fastened  to  it  on  the  opposite  side :  another,  and 
even  a  third,  may  be  applied  in  a  similar  manner. 

Two  withes  are  bound  round  lengthways  upon  the  longest  size 
of  the  bundles,  and  one  only  in  binding  the  short  ones. 

When  the  work  of  bolting  is  accomplished,  the  willow  may  be 
stored  by  in  a  dry  clean  airy  loft  till  a  satisfactory  market  is  ob- 
tained for  it,  observing  to  attach  to  each  bolt  a  label  with  the 
grower's  name  and  address,  as  also  the  name  of  the  willow  upon  it. 

Sth.  Purposes  for  which  the  Willow  are  employed. — The  princi- 
pal purposes  to  which  the  willows  of  annual  growth  are  applied, 
is  the  manufacture  of  baskets  of  endless  form  and  variety,  from  the 
fancy  work-basket  in  the  parlour  to  the  plain  clothes-basket  in  the 
laundry;  from  the  elegant  ornamental  reticule  to  the  housewife's 
common  market-vessel;  from  the  smallest  cage  for  the  canary  to 
the  elaborate  aviary. 

Chairs  of  vast  variety  and  descriptions  are  manufactured  from 
willow.  Tables  for  vases,  flower-baskets,  and  furniture  for  grottoes, 
are  made  from  willow  in  endless  variety.  Carriages,  also  perambu- 
lators and  cradles  for  children,  constitute  the  principal  wares  manu- 
factured from  willow  of  one  year's  growth,  in  the  peeled  or  white 
state. 

Willows  in  the  rind  or  green  state  are  employed  chiefly  in  the 
manufacture  of  jar-covers,  meat-hampers,  panniers,  and  baskets  for 
culinary  purposes. 

Willow  cut  over,  at  periods  of  from  four  to  eight  years'  growth, 
is  employed  principally  in  the  manufacture  of  toys,  hoops  for  bar- 
rels, and  handles  for  rakes  and  scythes,  &c. 

9th.  Marketing  of  the  Willow. — Willow  is  generally  sold  either 
in  the  white  or  in  the  green  state,  after  being  cut  from  the  stool) 
but  in  some  cases  also  upon  the  stool.  I  shall  state  the  advantages 
arising  from  each  system.  When  we  take  into  account  the  increas- 
ing use  of  willow  in  this  country,  and  in  connection  with  this  the 
extensive  imports  from  foreign  parts,  we  see  not  only  the  prospect 
of  an  open  and  ready  market,  as  we  have  generally  found  hitherto, 
but  the  greatest  encouragement  for  extending  abd  increasing  oar 
home  growth. 

Having  sold  willow  upon  the  stool  as  well  as  after  being  cat,  I 
may  state  an  advantage  arising  out  of  this  system  as  well  as  the 
other  two  modes.  In  the  first  place,  the  grower  is  saved  all  labour 
and  trouble  in  preparing  the  willow  for  the  market;  and  as  the 
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process  of  peeling,  &c  is  attended  with  no  small  labour  and  risk, 
tie  grower  is  saved  from  both,  and  besides  has  his  returns  four  or 
£re  months  earlier  than  he  could  have  by  peeling  it 

The  advantages  arising  from  cutting  and  selling  it  in  the  green 
state  are,  that  the  quantity  per  acre  is  more  readily  ascertained, 
*fld  being  cut  by  the  proprietor,  due  attention  is  given  in  preserv- 
ing the  stools  in  a  proper  form,  &c. 

The  principal  objections,  however,  to  selling  the  willow  either 
apon  the  stool  or  cut  in  the  green  state,  and  sold  by  measurement 
>r  weight,  is,  that  the  principal  and  only  purchaser  is  frequently  a 
acal  basket-manufacturer,  who,  for  want  of  competition,  gets  the 
rillow  at  his  own  offer. 

The  system  of  marketing,  however,  which  I  have  ultimately 
lopted,  after  considerable  experience  in  each  mode,  is  to  market 
le  willow  in  the  white  or  peeled  state,  as  in  this  condition  a  satis- 
tctory  market  can  be  waited  for  without  the  ware  sustaining  any 
ijury,  provided  it  is  kept  in  a  clean  dry  airy  place.  I  have  found 
lat,  after  paying  railway  carriage  for  a  distance  of  over  50  miles, 
very  considerable  balance  remains  over  in  favour  of  taking  it  to 
larket,  compared  with  that  of  selling  it  in  the  rind  to  a  local 
asket-manufacturer. 

The  affixed 
rices  apply  only 
o  peeled  and 
Iried  willow  in 
the  market. 


2/6  per  st  is  an  average  price  for  1  year's  growth  of  good  willow. 
1/9  per  do.  do.  do.     coarser  sorts  of     do. 

1/  per  do.  do.  4  years'  growth  do. 


IWh.  Expense  of  preparing  the  Ground  and  putting  under  Crop 
of  Willow  1  imperial  Acre : — 

Trenching  the  ground  24  inches  deep,  as  performed  under  head  3d,     £9    0    0 
16,000  cuttings  at  20s.  per  1000,  .  .  .  .  16    0    0 


Boeing  2  times  with  Canterbury  hoe,  at  7s.  6d.  per  acre, 
Rolling  with  metal  roller,  2  horses  5  hours,  at  Is.  per  hour, 
Planting  cuttings,         ..... 
Carriage  of  cuttings,      ..... 


0  15  0 

0    5  0 

10  0 

0  10  0 

£27  10  0 


lift.  Produce  of  an  imperial  Acre  of  Willow,  and  clear  Balance 

°f  three  successive  Crops,  exclusive  of  original  outlay  or  interest: — 

J&>1  year's  crop,  peeled  and  dried  for  market,  64  st.  at  2/6,  £8    0    0 
Cutting,  peeling,  and  keeping  clean  for  one  year,         .        1  18    0 

Second  year's  crop,       .  .  .       80  st.  at  2/6,  £10    0    0 

Cutting,  peeling,  and  keeping  clean,     .  .  .234 

Jford  year's  growth,    .  .  .       93  st.  at  2/6,  £11  12    6 

Siting,  peeling,  and  keeping  clean,     .  .  .278 


£6  2  0 
7  16  8 
9    4  10 


Clear  product  of  1  acre  for  3  years,        .        £23    3    6 

*ta  above  acre  was  of  various  qualities  of  soil,  about  two-thirds  of  a 
Pavelly  nature,  part  stiff  clay  ;  altogether  the  soil  might  be  consi- 


436  THE  DISEASE  OF  THE  LAECEL 

dered  rather  unfavourable  for  growing  willow.  Upon  a  few  small 
patches  of  rich  deep  calcareous  loam  a  yield  of  twice  the  above 
average  was  produced. 

12th.  Sorts  of  Willow  adapted  to  general  Soils,  and  Purposes  to 
which  they  are  best  suited  to  be  cut  over  annually,  peeled  and  pre- 
pared  for  Market — The  following  four  sorts  I  give  in  the  succes- 
sive relative  value  in  which  they  are  generally  held  in  esteem  for 
fine  basket-manufactory. 

1st.  Forbyana — Forby's  willow. 
2d.  Viminales — Twiggy-leaved 
3d.  Vetellina — Golden  drop. 
4th.  Cinata — Woolly-leaved  willow. 

The  next  four  sorts,  suitable  also  for  general  soils,  to  be  cut  over 
annually,  peeled  and  prepared  for  market.  I  give  them  in  the  suc- 
cessive relative  value  in  which  they  are  esteemed  for  strong  basket- 
work. 

1st.  Kubra — Red-leaved  willow. 
2d.  Caprea — Yellow  swallow  willow  (palm). 
3d  Pentandria — Swallow-tail. 
4th.  Undulata — Sharp-leaved  willow. 

The  four  sorts  I  next  give  are  suitable  for  general  soils,  to  be 
cut  over  at  periods  of  from  four  to  eight  years,  to  be  sold  in  the 
rind,  and  are  suitable  for  hoops,  handles,  toy-wood,  &c. 

1st.  Russelliani — Bedford  willow. 
2d.  Alba — Huntingdon  willow. 
3d.  Fragilis — Red-wood  willow. 
4th.  Stipularis — Aureold-leaved  willow. 


ON  THE  DISEASE  OF  THE  LARCH. 


By  John  Morrison,  Coney  Park,  Nursery,  Stirling. 

/ 
[Premium  —  The  Silver  Medal.] 

The  failure  of  the  Larch  in  this  country  cannot  but  be  viewed 
as  a  very  serious  matter,  and  deserves  the  attention  of  all  who  are 
in  any  way  interested  in  growing  the  tree  or  using  the  timber. 
Larch  has  become  almost  indispensable  for  certain  purposes,  and  we 
have  no  proper  substitute  for  it.  Its  rapidity  of  growth,  and  the 
durability  of  its  timber,  give  it  considerable  commercial  import- 
ance, and  any  curtailment  of  the  necessary  supply  would  not  only 
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be  generally  felt  to  be  a  great  inconvenience,  but,  in  a  money 
point  of  view,  a  heavy  loss.  It  was  supposed  by  some  that  the 
deodar  (Cedrus  Deodara)  would  in  a  few  years  become  the  rival 
of  larch — the  deodar  being  also  of  quick  growth,  and  its  wood  of 
excellent  quality ;  but  the  effects  of  1860-1  winter's  severe  frost  upon 
this  plant  will  be  an  obstacle  to  its  introduction  into  the  market 
for  many  years  to  come.  In  these  circumstances,  I  consider  it  to 
be  the  duty  of  every  person  having  a  practical  knowledge  of  the 
habits  of  the  larch,  or  who  has  watched  the  progress  of  the  disease 
from  its  first  appearance  in  the  young  plants,  to  state  his  views  for 
the  information  of  those  more  immediately  concerned  in  the  culti- 
vation of  the  tree.  And  I  beg  respectfully  to  submit  the  following 
statement  as  the  result  of  actual  experience  and  observation,  not 
being  aware  that  any  one  has  taken  the  same  view  of  the  case 
while  treating  of  this  subject. 

In  reference  to  the  soil  most  suitable  for  the  growth  of  the 
larch,  there  is  considerable  difference  of  opinion.  Although  a 
good  medium  loam  with  a  dry  bottom  is  that  best  fitted  to  bring 
the  timber  to  perfection,  yet  for  the  first  twenty  or  thirty  years 
the  trees  appear  to  thrive  equally  well  on  strong  loam  or  poor 
gravelly  land.  After  attaining  that  age,  the  result  appears  to  tell 
more  in  favour  of  the  loam ;  and  I  believe  the  finest  specimens  of 
the  larch  in  the  north  of  Scotland  are  to  be  found  growing  on  the 
edge  of  a  moss  or  bog.  Nevertheless,  in  almost  every  variety  of 
soil  we  hear  of  the  disease  lurking. 

If  we  examine  the  effect  of  situation  in  connection  with  soil, 
although  it  is  found  that  in  some  localities  a  southern  or  western 
exposure  is  most  agreeable,  in  other  places  the  trees  do  well  in 
an  eastern  or  northern  situation,  so  that  there  seems  good  reason 
for  believing  that  soil  and  situation  have  comparatively  little,  if 
indeed  anything,  to  do  with  the  prevalent  failure  of  the  larch. 

To  what,  then,  is  the  disease  attributable  ?  In  tracing  the  his- 
tory of  the  larch  from  its  introduction  into  this  country  in  the 
beginning  of  last  century,  we  may  safely  conclude  that  as  much 
^e  and  attention  would  be  bestowed  on  its  cultivation  as  is  now 
pven  to  that  of  our  more  recent  and  expensive  introductions  of 
the  Coniferae,  and  under  such  management  no  symptoms  of  decay 
aPpear  to  have  manifested  themselves.  But  when  the  quality  of 
Jne  timber  became  known  and  appreciated,  immediately  greater 
^eadths  of  land  were  planted,  and  in  very  many  cases,  I  am  afraid, 
Without  suitable  preparation  or  care,  either  as  regards  proper  se- 
ction of  seed,  draining,  or  thinning  ;  and  to  this  heedless  system 
°f  cultivation  there  can  be  no  doubt  the  commencement  of  the  dis- 
**  belongs; 

The  larch  thrives  on  the  mountains  of  the  Tyrol,  &c;,  at  an 
Ration  of  from  3000  to  6000  feet  above  the  level  of  the  sea,  and 
therefore  it  may  well  be  considered  sufficiently  hardy  and  suitable 
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for  our  climate.    Although  growing  in  such  a  high  region,  tlie 
trees  mature  their  seeds  much  better  .than  in  this  country ;  an<3 
admitting  that  all  our  seeds  from  the  Continent  are  not  got  from 
such  elevations,  yet  throughout  they  have  a  warmer  and  longex 
summer,  while  the  variable  character  of  our  summer  and  autumxi 
weather  does  not  permit  their  perfect  development.      Imported 
seed  is  more  firm  and  plump,  and  generally  grows  two  to  one  as 
compared  with  home-saved.     We  cannot  expect  a  strong,  healthj? 
plant  from  a  half-filled,  half-ripened  seed.     Although  such  may 
germinate,  it  can  only  produce  a  sickly  tree,  and  this  in  turn  brings 
forth  its  kind.     We  know  well  that  a  larch  in  an  unhealthy  state 
produces  double  the  quantity  of  cones  that  a  vigorous  tree  does, 
and  therefore  it  becomes  a   most    important  question,  Do  the 
seed-collectors  reject  this  unsound  seed,  or  do  they  gather  indis- 
criminately ?    Being  in  conversation  a  short   time   ago  with  a 
well-known  Scotch  fir  and  larch   seed-collector  in  the  north  of 
Scotland,  I  inauired  whether  it  was  the  general  practice  for  dealers 
to  gather  seed  from  trees  which  were  evidently  in  an  unhealthy 
condition.     He  stated  that  such  might  be  the  case  on  the  part  of 
some  seed-collectors,  but  his  own  invariable  rule  was  to  take  seed 
only  from  mature  and  vigorous  plantations ;  and  he  had  no  doubt 
whatever  that  what  was  gathered  from  weakly  trees  produced 
none  but  feeble  and  diseased  plants.    This  statement  confirms  my 
own  previous  conviction,  and  coming  from  a  gentleman  of  extensive 
experience,  shows  that  the  disease  is  largely  propagated  by  inferior 
seed ;  and  until  a  system  of  selection  obtains,  and  collectors  super- 
intend personally  the  gathering  of  their  seed,  in  place  of  buying 
the  cones  at  so  much  per  bushel  or  peck,  we  can  never  hope  to 
eradicate  the  evil  and  regenerate  the  stock. 

I  have  no  hesitation  in  saying  that  but  for  a  few  of  our  nursery- 
men, who  have  been  in  the  habit  of  importing  a  quantity  of  foreign 
seed  annually,  and  by  such  means  infusing,  as  it  were,  fresh  blood 
into  the  source  of  supply,  this  troublesome  disease  might  have  been 
•much  more  general  and  serious  than  it  is.  We  frequently  hear  of 
some  plantations  growing  strong  and  vigorously,  while  others,  in  pre- 
cisely the  same  circumstances,  prove  complete  failures.  The  cause 
is  to  be  found  in  the  seed  being  good  in  the  one  case  and  bad  in 
the  other.  I  have  always  found  that  where  the  genuine  Tyrolese 
seed,  or  that  from  high  localities,  is  grown,  the  plants  surpass  in 
healthiness  and  rapidity  of  growth  those  raised  from  home-saved 
seed  ;  and  while  it  has  been  objected  that  such  plants  are  less 
hardy  than  those  raised  from  our  own  seed,  I  can  state  that,  for  a 
long  time  past,  I  have  carefully  watched  the  progress  of  both,  side 
by  side,  from  the  one-year  seedling  to  the  two-year  transplanted, 
and  after  the  first  year  could  never  perceive  any  difference  be- 
tween them.  In  some  seasons  I  found  the  one-year  foreign  seedling 
prolonged  its  growth  in  autumn,  and  was  apt  to  be  caught  by  early 
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frost ;  but,  after  being  transplanted,  I  have  never  observed  any  dis- 
similarity in  regard  to  early  or  late  growth. 

In  addition  to  what  I  have  thus  indicated  for  the  prevention  of 
the  disease  and  the  improvement  of  the  stock,  I  would  further  sug- 
gest that  a  somewhat  aifferent  management  is  requisite  on  the  part 
of  nurserymen.     In  place  of  having  beds  3£  feet  broad,  and  from 
20  to  25  yards  long,  producing  40,000  to  50,000  one  and  two  years 
seedlings,  were  the  same  space  of  ground  to  contain  about  half  the 
above  quantity,  it  would  conduce  greatly  to  the  healthiness  of  the 
frees.    The  best  soil  is  productive  only  to  a  certain  extent,  and  be- 
yond that  limit  nature  will  not  by  any  means  be  forced.     No  tree 
#  more  sensitive  of  confined  space  and  impatient  of  want  of  air 
*Oan  the  larch ;  and  while  in  some  cases  a  shortsighted  and  mis- 
^ien  policy  may  still  compel  adherence  to  the  present  practice  of 
„c**owding,  I  am  thoroughly  convinced  that  true  economy  consists 
***  growing  the  plants  much  thinner  than  has  been  generally  done. 
"^Sven  with  an  additional  cost  of  about  a  third  more  per  1000, 
^  Viperior  plants  would  ultimately  be  found  much  cheaper  than  those 
^  *>w  to  be  obtained  in  the  market,  and  there  can  be  no  doubt  they 
^^ould  come  to  be  preferred. 

^     A  thorough  system  of  draining  for  forest-planting  is  also  needful, 

L  ^>r  the  larch  does  not  thrive  in  wet,  sour  land.     Every  piece  of 

E^round  allotted  for  this  purpose  should  be  carefully  examined,  in 

carder  to  ascertain  what  extent  of  draining  may  be  really  required; 

*=*.nd  although  the  roots  of  the  trees  seldom  go  far  into  the  subsoil, 

*  *  is  generally  advisable  to  drain  to  that  depth  ;  and  after  the 

"*3rains  are  made,  should  the  land  be  very  wet,  it  would  be  much 

^setter  to  wait  for  a  season  until  it  drip  sufficiently.    Experience 

lias  proved  that,  without  attention  to  draining,  any  previous  care 

testowed  in  the  selection  of  proper  seed,  or  in  the  preparation  of 

*  he  land,  is  utterly  lost ;  and  proprietors  would  consult  their  own 

^  nterest  by  cordially  seconding  the  exertions  of  their  foresters  in 

"fcliis  important  matter. 

Besides  the  suitable  preparation  of  the  soil,  there  is  yet  a  most 
essential  part  of  forest  culture  to  be  attended  to — viz.,  the  early 
»nd  careful  thinning  of  the  young  plantations.  Whether  it  be  the 
case  that  the  blistering  which  frequently  manifests  itself  on  naked 
**nd  drawn  trees  in  plantations  is  the  result  of  raising  from  thickly- 
^wn  seed,  I  am  not  prepared  confidently  to  assert ;  but  it  is  pos- 
sible that  such  may  be  the  fact,  and  that  the  germ  of  the  disease 
Jjjay  remain  latent  in  the  plants  till  they  arrive  at  a  certain  age. 
•'■he  existence  or  development  of  this  excrescence  greatly  depends 
011  the  future  circumstances  of  the  young  trees ;  and  nothing  en- 
^Urages  this  unhealthy  token  so  much  as  having  them  growing 
clo8e  together.  In  such  a  condition,  having  no  room  to  expand, 
Jhfcy  become  lank  and  bare,  and  on  being  thinned  are  all  the  more 
"able  to  be  caught  by  the  spring  or  autumn  frosts  at  the  ascending 
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and  descending  of  the  sap.     Suffered  to  grow  deprived  of  the  neecl- 
ful  circulation  of  air,  they  acquire  a  sickly  habit,  and  when  sudden  1  y 
exposed,  the  change  is  too  much  for  them ;  they  are,  as  it  wer-e, 
frost-bitten,  and  the  blistering  is  the  manifestation  of  the  evil.  But 
careful  and  timely  attention  to  the  requirements  of  the  young  trees 
would  prevent  this.    Were  a  sufficient  space  for  their  healthy  d  e- 
velopment  always  maintained,  and  the  clearing  away  of  all  super- 
abundant growths  attended  to,  it  would  allow  the  plantations  to  get 
a  fair  start ;  and  I  have  no  doubt  the  young  trees  would  soon  ac- 
quire a  vigour  such  as  would  enable  them  to  overcome  any  tendency 
to  blistering  which  they  might  otherwise  exhibit.     We  seldom  see 
a  larch  covered  with  branches  to  the  ground  presenting  a  blistered 
appearance;   and  were  the  treatment  here  suggested  generally 
followed  out,  there  would  be  comparatively  few  cases  of  failure 
heard  of. 

The  object  of  the  above  remarks  is  simply  to  point  out  what  I 
deem  the  chief  causes  of  the  failure  of  the  larch,  and  to  suggest  the 
proper  remedies.  My  attention  has  been  directed  to  the  subject 
for  some  time  past ;  and  having  satisfactorily  proved  the  efficacy 
of  the  plan  now  recommended,  I  submit  it,  with  all  deference,  for 
the  consideration  of  others.  Should  they  think  the  observations 
now  made  sufficiently  important  to  induce  them  to  make  trial  of 
the  same  mode  of  management,  I  am  confident  they  will  find  it 
highly  successful,  and  be  led  to  adopt  it  in  all  time  coming ;  while 
by  their  co-operation  they  will  be  assisting  in  counteracting  an 
evil  which  has  already  caused  the  loss  of  much  time,  labour,  and 
money,  and  is  certain  to  cost  a  great  deal  more  if  not  speedily 
arrested. 
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3y  Thomas  Anderson,  M.D.,  Professor  of  Chemistry  in  the  University 
of  Glasgow,  and  Chemist  to  the  Society. 

THE   COMPOSTTON   OP   THE   WHEAT   CROP   AT    DIFFERENT    PERIODS 
OF  ITS   GROWTH. 

(Continued  from  page  396.) 

IE  point  which  most  immediately  attracts  attention  in  this  stage, 
at,  notwithstanding  a  month's  additional  growth,  the  weight 
ie  produce,  in  place  of  increasing,  has  slightly  diminished.  A 
cursory  inspection,  however,  is  sufficient  to  show  that  this 
irently  anomalous  result  is  due  to  the  diminished  proportion 
ater  contained  in  all  parts  of  the  crop.  In  point  of  fact,  when 
try  matter  in  the  plant  at  both  stages  is  considered,  the  in- 
se  is  found  to  be  decided,  though  not  so  great  as  in  the  pre- 
3  stage. 

ry  Matters  in  the  entire  Plants  in  an  Acre,  exclusive  of  Roots. 

Third  stage,  .....        6,696  lb. 

Fourth  stage,  .....        8,785  „ 

Increase,      .....        2,089  lb. 

5,  accordingly,  there  has  been  an  increase  to  the  extent  of 
t  30  per  cent  of  the  weight  at  the  previous  period ;  but  this  is 
ng  when  compared  with  the  advance  the  crop  made  between 
iecond  and  third  stages,  when  the  quantity  of  dry  matter  rose 
early  five  times  its  previous  weight.  The  distribution  of  the 
rent  constituents  through  the  plant,  offers  many  peculiarities 
iterest  and  importance.  The  analyses  more  particularly  tend 
low  that,  during  the  whole  of  this  stage,  scarcely  any  nitrogen 
been  absorbed,  the  quantity  found  at  the  two  periods  differing 
ittle  more  than  1.5  lb.  But  the  distribution  of  that  assimilated 
ng  the  previous  stages  has  been  totally  altered ;  for  whereas  in 
hird  stage  only  about  one-seventh  of  the  whole  albuminous  com- 
lds  was  found  in  the  ear,  they  now  contain  one  half  of  them.  In 
the  leaves  more  particularly,  but  also  the  straw  to  some  extent, 
>  been  deprived  of  much  of  the  nitrogenous  matters  previously 
ting  in  them  in  order  to  produce  the  seed,  the  great  reservoir  of 
&  substances,  and  in  which  they  are  accumulated  in  order  to 
e  the  requirenjents  of  the  young  plant  which  is  destined  to 
ig  from  it.  At  this  stage  it  may  be  said  that  the  period  of 
re  growth  had  passed ;  the  straws  and  leaves  no  longer  required 
large  quantity  of  nitrogenous  matters  'which,  w^**3*  ^  ^ 
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closely  connected  with  the  process  of  vegetation,  and  they  j 
therefore  stored  up  for  future  use.  Similar  observations  may  be  ma 
regarding  the  mineral  matters.  Potash,  which  exists  abundan 
in  every  part  of  a  plant  where  vegetation  is  active,  has  undergo 
no  increase,  but  it  has  accumulated  to  a  greater  extent  in  the  ea 
and  diminished  in  all  the  other  organs.  Among  the  inorgai 
elements,  the  most  remarkable  increase  is  in  the  phosphoric  acid, 
which  the  proportion  contained  in  the  ears  exceeds  that  in  the  ent 
plants  at  the  previous  period.  The  increase  in  silicic  acid  is  obvio 
though  by  no  means  so  striking;  but  that  of  the  other  elements 
scarcely  changed. 

Fifth  Stage,  25th  September  1860. 

It  was  not  till  this  unusually  late  period,  not  less  than  a  mo 
after  the  usual  time  of  harvest  in  the  district,  that  the  crop  ^ 
ready  for  the  sickle.     This  was  due  in  part  to  rains  which  f. 
vented  harvest  operations  being  carried  on  till  some  time  after 
crop  was  ripe  ;  and  it  might  possibly  have  been  advisable  for 
to  have  taken  the  material  for  the  final  examination  at  the  es 
time  when  it  reached  full  maturity.     To  have  done  so  wo1 
however,  have  introduced  some  degree  of  uncertainty.     It  wc 
not  be  easy  to  pronounce  upon  the  precise  period  at  which 
takes  place ;  and  as  agriculturally  we  must  look  to  the  time 
which  the  crop  is  harvested,  I  thought  it  better  to  delay  the 
series  of  analyses  till  the  day  on  which  the  crop  was  reaped,  v 
the  produce  of  5  square  yards  was  again  submitted  to  exp 
ment : — 


Ears  of  50  average  plants, 
Straws,  upper  portion, 
„        lower  portion, 
Leaves, 
Boots, 


6450  gr- 
3660  „ 
7060  „ 
900  „ 
1250  „ 


19,320  „ 
Average  weight  of  each  plant,  386.4 

It  will  be  noticed  here  that  the  average  weight  of  each  pi 
has  largely  increased  ;  but  it  is  quite  obvious  that  some  error 
been  committed,  as  the  produce  per  acre,  owing  to  its  having 
come  much  drier,  had  diminished.  Unfortunately  this  discrepa-i 
was  not  detected  till  some  time  afterwards,  when  it  was  too  1 
to  trace  it  back  to  its  cause.  It  is  not,  however,  of  material  c 
sequence,  as  from  particular  circumstances  I  know  that  the  relat 
proportions  of  the  different  parts  of  the  plants  are  correctly  gi^ 
and  that  is  the  point  which  is  of  importance  for  the  calculation^ 

The  total  produce  of  5  square  yards  was  120,987  grains,  e<J 
to  7  tons  5  cwt.  2  qrs.  5  lb.  per  acre,  divided  as  follows : — 
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Ears, 

Straws,  u)>per  portion, 
„        lower  portion, 
Leaves, 
Boots, 


5443  lb. 
3088  „ 
5957  „ 
759,, 
1055  „ 


16,302  „ 


In  order  to  maintain  uniformity  with  the  previous  stage,  the 
entire  ears  were  analysed  fresh,  and  the  results  were — 


Water, 

Albuminous  compounds, 

Other  organic  matters, 

Ash, 


Nitrogen, 


39.73 
6.68 

50.23 
3.35 

100.00 
1.07 


After  being  kept  for  some  time  until  they  had  become  dry,  and 
were  in  the  state  in  which  they  would  have  been"  if  they  had  lain 
for  some  time  in  the  stack,  the  grains  and  chaff  were  separately 
analysed  and  gave — 


Water, 

Albuminous  compounds, 

Starch,  &c, 

Fibre, 

Ash, 


Nitrogen 

Analysis  of  the  ash  : — 

Peroxide  of  iron, 

Lime, 

Magnesia, 

Potash, 

Soda, 

Chloride  of  sodium, 

Phosphoric  acid, 

Sulphuric  acid, 

Silicic  acid,    . 

Charcoal, 


Grain. 

Chaff. 

15.16 

10.56 

12.47 

2.03 

66.00 

41.27 

4.25 

27.22 

2.12 

18.92 

100.00 

100.00 

2.12 

0.32 

Grain. 

Chaff. 

0.75 

0.84 

1.50 

2.48 

6.37 

1.07 

21.35 

4.67 

1.53 

0.46 

0.72 

1.18 

33.24 

3.96 

0.91 

0.99 

3.78 

81.08 

30.15 

3.35 

100.30 


100.08 


^fter  deduction  of  charcoal,  these  give — 
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Peroxide  of  iron, 

Lime, 

Magnesia, 

Potash,      . 

Soda, 

Chloride  of  sodium, 

Phosphoric  acid,   . 

Sulphuric  acid,     . 

Silicic  acid, 


Grain. 

Chaff. 

1.07 

0.87 

2.14 

2.56 

9.98 

1.10 

30.55 

4.81 

2.18 

0.48 

1.02 

1.22 

47.38 

4.09 

1.20 

1.02 

5.38 

83.85 

100.00  10000 

In  the  dry  ears  the  proportion  of  grain  and  of  chaff  was 
)llows : — 


follows : — 

Grain, 
Chaff, 


78.57 
21.43 


Containing  As 
1.96 
4.53 


100.00 

6.49 

From  which  data  the  ash  of  the  entire  ears  is  calculated — 

Peroxide  of  iron,            ..... 

0.93 

Lime, 

.            , 

2.44 

Magnesia, 

. 

3.51 

Potash,  . 

,            , 

12.57 

Soda, 

. 

0.99 

Chloride  of  sodium. 

, 

1.16 

Phosphoric  acid, 

, 

17.16 

Sulphuric  acid,   . 

1.08 

Silicic  acid, 

• 

60.16 

100,00 

Analysis  of  tJie  Straws. 

Upper  portion. 

Lower  portion 

Water,       .....      44.04 

50.11 

Albuminous  compounds,              .            .         1.50 

0.88 

Other  organic  matters,     .            .            .       48.55 

46.51 

Ash,           .... 

5.91 

2.50 

100.00 

100.00 

Nitrogen,               .            .            .            .0.24 

0.14 

The  ash  contained — 

Upper. 

Lower. 

Peroxide  of  iron,  .            .            .            .0.12 

0.21 

Alumina, 

•           ... 

0.84 

Lime, 

2.71 

1.98 

Magnesia, 

3.45 

3.37 

Potash,     . 

.       12.88 

12.68 

Soda, 

0.59 

0.74 

Chloride  of  sodium, 

2.70 

2.58 

Phosphoric  acid,   . 
Sulphuric  acid,      . 

1.56 

1.22 

2.43 

2.23 

Silicic  acid, 

.       71.06 

65.51 

Charcoal,  . 

3.52 

9.96 

101.02 


101.32 
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Deducting  any  charcoal,  and  recalculating  to  100  parts,  these 
give — 

Peroxide  of  iron, 

Alumina,  . 

lime, 

^Magnesia, 

Potash,      . 

Soda, 

Chloride  of  sodium, 

Phosphoric  acid, 

Sulphuric  acid, 

Silicic  acid, 


Analysis  of  the  Leaves. 

Water,  .... 

Albuminous  compounds, 
Other  organic  matters, 
Ash,      T         .  '. 


Upptr. 

Lower. 

0.12 

0.23 

... 

0.92 

2.78 

2.17 

3.54 

3.69 

13.21 

13.88 

0.60 

0.81 

2.77 

2.82 

1.60 

1.33 

2.50 

2.44 

72.88 

71.71 

100.00 

100.00 

.       12.83 

. 

2.68 

.      67.74 

• 

.       16.75 

Nitrogen, 

The  ash  contains — 

Peroxide  of  iron, 
Lime, . 


100.00 
0.43 


Potash 
Chloride  of  sodium, 
Phosphoric  acid, 
Sulphuric  acid, 
Silicic  acid,     . 
Charcoal, 


100.12 


••^calculated  after  reduction  of  charcoal,  we  have  — 

Peroxide  of  iron, 
Lime,  . 
Magnesia, 
Potash, 

Chloride  of  sodium, 
Phosphoric  acid, 
Sulphuric  acid, 
Silicic  acid, 


2.71 

3.71 

2.09 

6.74 

2.27 

«... 

3.52 

1.11 

. 

77.85 

100.00 


tj-fC;*!  calculating  from  the  preceding  analysis  the  quantities  of  the 
^^f^rent  substances  contained  in  the  crop  produced  on  the  acre,  it  is 
^^5^8Sar7>  **  *n  *ke  former  cases,  to  deduct  the  weight  of  the  roots, 
**^n  we  have  the  following— 
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Entire  produce  of  acre. 
Deduct  roots,  . 

Produce  analysed, 


16,302  lb. 
1,055  „ 

15,247  „ 


The  following  table  gives  in  pounds  the  quantities  of  the  different 
elements  this  produce  contained — 


Straw. 


Ears.      1 

Jpper  part. 

Lower  part. 

Leaves. 

Total 

Water,  . 

.     2163.05 

1359.95 

2985.06 

97.37 

6605.43 

Albuminous  compounds,     363.59 

46.32 

52.42 

20.34 

482.67 

Other  organic  matters,      2734.02 

1499.22 

2770.60 

514.16 

7518.00 

Ash, 

.       182.34 

182.51 

148.92 

127.13 

640.90 

5443.00 

3088.00 

5957.00 

759.00  15247.00 

Nitrogen, 

58.24 

7.41 

8.34 

3.26 

76.25 

;    Mineral  matters 

per  acre  in  pounds — 

Ears. 

Stra 
Upper. 

IW. 

Leaves. 

s 

Lower. 

Total. 

Peroxide  of  iron, 

1.70 

0.22 

0.35 

3.44 

5.71 

Alumina, 

... 

... 

1.37 

... 

1.37 

Lime, 

4.45 

5.07 

3.23 

4.72 

17.47 

Magnesia, 

6.40 

6.46 

5.49 

2.66 

21.01 

Potash, 

22.91 

24.11 

20.67 

8.57 

76.26 

Soda, 

1.80 

1.10 

1.21 

... 

4.11 

Chloride  of  sodium, 

2.12 

5.06 

4.19 

2.89 

14.26 

Phosphoric  acid, 

31.29 

2.93 

1.98 

4.47 

40.67 

Sulphuric  acid, 

1.97 

4.56 

3.64 

1.41 

11.58 

Silicic  acid,     . 

109.70 

133.00 

106.79 

98.97 

448.46 

182.34 

182.51 

148.92 

127.13 

640.90 

The  point  most  worthy  of  attention  in  relation  to  this  last  stage, 
is  the  further  diminution  of  the  quantity  of  water  contained  in 
the  plants,  which  had  fallen  from  9987.42  lb.  to  6605.43.  The 
loss,  therefore,  has  been  3382  lb.,  which  almost  exactly  corres- 
ponds with  the  diminished  weight  of  the  produce,  which  is  3526. 
The  diminution  is  in  fact  somewhat  greater  in  the  latter  than  the 
former ;  and  this  might  be  supposed  to  indicate  a  small  reduction 
on  the  amount  of  solid  matters ;  but  when  the  nature  of  the  experi- 
ment is  taken  into  account,  it  will  be  admitted  that  the  approxima- 
tion is  as  close  as  could  be  expected.  The  crop  has  in  fact  re- 
mained stationary  during  this  last  stage  of  its  existence,  and  has 
ceased  to  take  food  from  the  soil.  It  had  therefore  reached  maturity 
at  a  period  nearly  a  month  before  it  was  reaped ;  and  it  may  be 
inferred  that  harvest  operations  ought  to  have  been  commenced 
much  earlier  than  they  were.  It  is  unnecessary,  however,  to  ob- 
serve that  the  period  at  which  a  crop  is  reaped  is  not  always 
determined  by  that  at  which  it  acquires  its  full  development     The 


PROCEEDINGS  IN  THE  LABORATORY.  447 

process  of  ripening  in  a  cereal  crop  undoubtedly  consists  to  a  very 
material  extent  in  getting  rid  of  a  part  of  the  moisture  it  contains, 
so  that  it  may  pass  into  a  state  in  which  it  is  not  liable  to  undergo 
those  fermentations  which  are  apt  to  occur  when  it  is  too  moist,  and 
which  often  end  in  its  becoming  musty  or  otherwise  unsuitable  for 
human  food.  The  autumn  of  1860  was  exactly  the  season  in  which 
this  operation  was  certain  to  be  very  much  prolonged.  During 
the  latter  part  of  August  and  beginning  of  September,  the  weather 
was  damp  and  rainy,  and  there  is  no  doubt  that  had  it  been  drier, 
the  crop  would  have  been  harvested  at  a  considerably  earlier  period. 
It  is  much  to  be  regretted  that  the  season  in  which  these  experi- 
ments were  made  should  have  proved  so  unusual  and  unfavourable. 
It  would  have  been  much  more  satisfactory  had  the  year  in  which 
a  series  of  analyses  and  observations,  involving  so  immense  a  mass 
of  labour,  was  made,  been  more  of  an  average  character,  so  that  the 
results  might  have  been  more  nearly  such  that  might  be  expected 
in  ordinary  summers.  It  is  seldom  that  a  colder  or  more  sunless 
season  occurs,  and  this  has  no  doubt  had  an  effect  in  extending  the 
period  of  active  growth  over  a  longer  time  than  in  a  warm  and 
.  dry  summer.  This,  however,  is  only  one  of  the  risks  to  which  all 
agricultural  experiments  are  liable,  and  which  render  it  so  import- 
ant that  conclusions  should  not  be  drawn  except  from  the  results  of 
repeated  trials.  In  the  case  of  an  investigation  like  the  present 
this  is  no  doubt  of  less  importance,  inasmuch  as  the  conclusions  to 
be  drawn  from  it  must  be  the  same  in  kind,  though  they  differ  in 
degree  from  those  which  would  be  attained  in  an  ordinary  year. 
In  one  point  of  view,  perhaps,  it  may  be  considered  not  altogether 
disadvantageous,  as  it  will  admit  of  a  more  satisfactory  comparison 
with  the  results  attained  with  the  turnip  in  the  preceding  year, 
which,  like  1860,  was  wet  and  cold. 

Viewing  the  results  in  a  general  light,  it  is  impossible  to  avoid 
being  struck  with  one  fact  which  is  at  variance  with  preconceived 
^pinions.  It  has  been  always  supposed  that  wheat  is  a  slow  grow- 
mg  plant,  and  that  this  forms  one  of  the  most  important  characters 
by  which,  as  an  agricultural  product,  it  is  distinguished  from  the 
turnip  and  other  root  crops  which  are  supposed  to  advance  much 
mpre  rapidly.  The  subjoined  table  shows  that  this  idea  is  entirely 
without  foundation.  It  gives  a  statement  of  the  total  amount  of 
different  substances  withdrawn  from  the  soil  by  the  wheat  crop  at 
different  periods  of  its  growth,  contrasted  with  the  similar  results 
Stained  with  the  turnip  in  1860. 


Table 
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Table  showing  the  Amounts  of  different  Substances  withdrawn  from  an  Ac 
Land  by  the  Wheat  and  Turnip  Crops  at  different  periods  of  their  growt 

Wheat 


I 


SJ 


fi 

o 


i 


I* 


1231 M 

177,88  . 

21.22 



1430.96 

4523.05 

181.7S 

1030.45 

146.71 

29.11 

5587.00 

11970,34 

413.25 

5803.25 

47R2t; 

55.28 

18065.00 

9987,42 

428,19 

7791.12 

666,27 

60.76 

18773.00 

8605.43 

482.67 

7518.00 

640.90 

76,25 

15247.00 

ma 

373.7 

3.0 

12L5 


Tnrnipa. 


208.£2 
14113.00 
30060.00 
43211.00 


5.73   11.55 
258.00   932,00 

3012.00 
612.00  |  3235,00 


1.6 
209.0 
522,0 
284.4* 


0.92 
6,15 

97.50 


226.2 

15555.0 
33600,0 
48O0O.O 


7,03 

113.S0 
901.00 
411.40 


The  most  important  point  to  be  here  noticed  regarding  the  w 
is  that  the  gain  in  weight  which  occurs  in  the  second  and 
stages,  diminishes  with  great  rapidity  in  the  fourth,  and  is  cony 
into  an  absolute  loss  of  weight  in  the  fifth.  This  is  due  to  th< 
of  water,  which  diminishes  rapidly  during  the  last  two  st 
There  is  in  the  fifth  stage,  also,  a  slight  diminution  in  the  air 
of  solid  matter,  but  this  is  trifling,  amounting  to  less  than  1 
cent  of  the  entire  crop,  and  is  obviously  attributable  to  the  imj 
bility  of  obtaining  two  plots  of  ground  absolutely  alike.  If  no1 
trace  the  progress  of  the  wheat  crop,  we  find  that  the  amount  of 
ter  accumulated  by  it  during  the  winter  is  exceedingly  small,  so  i 
so,  indeed,  that  I  have  not  thought  it  worth  while  to  calculate 
daily  gain  during  that  time.  It  is  only  in  May  that  the  pro] 
becomes  marked,  and  the  most  rapid  gain  in  weight  is  see 
occur  during  the  latter  part  of  June  and  early  part  of  July,  i 
it  amounts  to  373.7  lb.  daily.  This  no  doubt  will  not  bear  • 
parison  with  the  turnip,  during  the  twenty  days  elapsing  beti 
the  11th  August  and  1st  September,  when  the  daily  gain  was 
lb.  per  acre  ;  but  it  must  be  oorne  in  mind  that  this  occurred  du 
the  rapid  expansion  of  the  bulb,  the  growth  of  which  was  i 


*  The  greatly  diminished  quantity  of  ash  here  is  due  to  the  fact  that  a  great 
of  the  leaves,  in  which  the  mineral  matters  are  chiefly  accumulated,  had  dec 
at  this  period. 
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conspicuous  at  this  time,  and  consisted  to  a  large  extent  of  water 
If  we  look  at  the  amount  of  dry  matter,  things  assume  a  different 
appearance,  for  the  daily  gain  in  the  turnip  is  only  104.7  lb., 
while  in  the  wheat  it  amounts  to  181  lb.  If  in  place  of  compar- 
ing them  at  these  individual  stages,  we  take  the  entire  period  of 
active  growth,  embracing  the  third  and  fourth  stages  of  the  turnip, 
during  which  time  chiefly  the  bulbs  were  produced,  and  the  second, 
third,  and  fourth  of  wheat,  it  appears  that  the  daily  amount  of  dry 
matter  withdrawn  from  the  soil  and  the  atmosphere  by  the  former 
is  70.5  lb.,  by  the  latter  96.9  lb.,  or  nearly  38  per  cent  more. 

These  results  are  totally  opposed  to  the  generally  received  opinion, 
for  they  tend  to  show  that  tne  growth  of  wheat  is  much  more  rapid 
than  that  of  the  turnip.    It  makes  also  a  larger  demand  on  the 
soil  and  air,  containing  as  it  does  a  larger  quantity  both  of  mineral 
substances  and  of  dry  organic  matter.     If,  then,  the  exhaustive 
effects  of  a  crop  are  dependent  on  its  requiring  to  take  a  large 
quantity  of  matter  from  the  soil  within  a  limited  space  of  time,  we 
shall  at  once  perceive  that  wheat  must  justly  merit  the  reputation 
of  exhausting  the  soil  it  has  attained.     It  is  generally  understood 
that  the  narrow-leaved  grain  crops  are  to  a  great  extent  dependent 
on  the  soil  for  their  carbonaceous  matters,  while  the  broad-leaved 
turnip  can  avail  itself  more  readily  of  the  carbonic  acid  and  the 
other  constituents  of  the  atmosphere.    If  this  is  the  case,  the  ex- 
hausting effects  of  a  grain  crop  are  easily  intelligible,  if  it  must 
take  from  the  soil  a  large  proportion  of  the  elements  necessary  for 
its  growth,  depriving  it  in  great  part  of  the  substances  which  hap- 
pen to  be  in  the  most  available  condition,  among  which  no  doubt 
must  be  those  which,  under  a  less  exhausting  plant,  would  remain, 
and  be  the  very  substances  most  likely  to  be  taken  up  by  the  sub- 
sequent crops. 

I  need  scarcely  dilate  on  the  important  practical  bearings  of  an 
tovestigation  like  the  present,  which  fixes  the  vegetative  conditions 
°f  one  of  our  most  important  crops,  and  I  trust  I  may  be  able  at 
some  future  period  to  prosecute  a  similar  series  of  experiments  with 
°ther  plants.  It  would,  indeed,  be  desirable  to  repeat  such  investi- 
gations more  than  once,  but  this  is  beyond  the  powers  of  an  indi- 
vidual, owing  to  the  laborious  nature  of  the  analyses  and  calcula- 
tions, the  extent  and  difficulty  of  which  only  a  chemist  can  ap- 
preciate. 
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ing  Expenses  of  Judges,  Staff,  Secretary,  Clerks,  Ac., 
ills  for  ditto,          ..... 

to  Banquet  for  ditto,         .... 

i — 

alogues,        .....     £89  10 

t  of  Awards,            .            .                                12    8 
Is  and  Placards,        .            .            .                     23    9 
mium  Lists,  Certificates,  Circulars,  &c,     .        48  14 

0 
6 
0 
0 

.      29  14     9 

92    9    6 

.     118  15    6 

.      14  12    6 

173  16    6 

UNO— 

Railway  Stations,     .... 
Newspapers,             .... 

£20    0 
25    4 

0 
6 

45     4    6 

e  to  Local  Secretary, 

f  him,           ..... 

e  to  Curator  of  Machinery, 

Bank  Collector,        .... 

s,  Porters,  and  Labourers,  . 

y, 

eous  Expenditure, 

20    0    0 
5    5    0 
9    9    0 

5  6    0 
30  10    0 
12    2    3 

.      28    5    1 
2  16    8 

6  6    4 

£2986  15  11 

W.  GIBSON  CRAIG,    Treasurer. 

JAMES  W.  HUNTER, Member  of  Finance  Committee. 

H.  MAXWELL  INGLTS, Do.  do.  do. 

KENNETH  MACKENZIE,  ...Auditor. 
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State  of  the  Funds  of  the  Highland  and  Agricultural  Soch^t 
At  30th  November  1862. 


I.  Investments— 

1.  Heritable  Bond,  .... 

2.  Buik  Stocks,  present  value, 

3.  Railway  Debentures,    .... 

4.  Glasgow  Water  Corporation  Debenture, 

5.  Ten  Shares,  or  £500,  of  the  British  Fishery  Society, 


IL  Heritable  Property,  per  Valuation, 

III.  Balance  in  Royal  Bank,  . 

IV.  Medals  on  hand,  . 

V.  Arrears  considered  recoverable, 


£9,500      0  0 

22,851    11  5 

4,570      0  0 

1,000      0  0 

200     0  0 

£38,121  11  5 

7,487  IB  5 

1,382    1  8 

26  U  0 

202    2  0 

£47,220  15  1 

Abstract  of  the  Accounts  of  the  Argyll  Naval  Fund  for 


Charge. 

1.  Balance  in  Royal  Bank  of 

Scotland    at    30th    No- 
vember 1861,  .      £426    8  10 

2.  Interest  on  £3000  Herit- 

able Security,        .  115  10     0 

3.  Dividends  on  £1700  De- 

bentures,     .        .  65    9     0 

4.  Progressive    Interest    on 

Bank  Account,      .  7  10  11 


£614  18    9 


Edinburgh,  24th  Dec.  1862. 


Discharge. 

1.  Allowance  to  four  recip- 

ients,        .         .        £160   0  0 

2.  Balance  in  Royal  Bank  at  . 

30th  November  1862,  454  18  » 


£614  18J 


KENNETH  MACKENZIE,  i***** 


I 
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ON  JOINT-ILL  IN  CATTLE  AND  SHEEP. 

By  James  M'Gillivbay,  V.  a,  Bayne,  Aberdeenahire. 

[Premium— The  Gold  Medal.] 

PRELIMINARY  'REMARKS. 

In  writing  on  diseases  of  animals,  more  especially  when  such 
itings  are  principally  intended  for  the  benefit  of  non-professional 
"sods,  if  there  is  one  rule  of  more  value  than  another,  and  which 
anatomists  and  pathologists  we  should  always  keep  before  us, 
to  explain  the  pathological  changes  which  we  meet  and  detect 
e  course  of  our  investigations  in  terms  so  plain,  distinct,  and 
[licit  that  they  may  be  understood  by  all,  and  to  name  the 
ions  features  of  disease  as  much  as  possible  in  accordance  with 
r  pathological  character. 

a  the  present  time,  thanks  to  the  more  general  diffusion  of 
lligence,  professional  matters  are  not  so  obscure  to  the  general 
ler  as  they  were  a  few  years  back,  consequently  it  is  easier  to 
e  now  on  physiology  and  pathology  than  it  was  in  former  times, 
eeping  these  observations  constantly  in  view,  I  shall  endea- 
*  to  explain  in  what  pathological  changes  of  structure  diseases 
:>ints  in  the  lower  animals  consist,  as  commonly  met  with  in 
xtensive  country  practice,  and  over  a  number  of  years. 

STRUCTURE  OF  JOINTS,  AND  THE  NATURE  OF  JOINT  DISEASE. 

rithout  exception,  every  normal  sound  joint  is  a  closed  cavity, 
srvious  to  the  external  air,  the  internal  lining  membrane  of 
sh  belongs  to  the  class  called  serous  membranes ;  its  purpose, 
ealth,  being  to  supply  the  joint  or  articulation  with  a  lubricat- 
fluid  vulgarly  called  the  joint-oil  or  synovia,  and  is  itself  named 
synovial  membrane.  Nature  by  furnishing  this  fluid  facili- 
j  the  motion  of  the  joint,  and  prevents  the  friction  of  its 
rent  parts  during  progression,  &c. 

be  extremities  of  all  bones  forming  joints  or  articulations  are 
red  by  a  firm  substance  called  cartilage,  having  a  beautiful 
oid  articulating  surface.  All  joints  are  partially  held  in  posi- 
by  a  ligament  that  embraces  the  whole  of  the  joint,  named 
capsular  ligament.  The  synovial  membrane  already  referred 
nes  the  interior  surface  of  this  capsular  ligament,  and  is  re- 
ed over  the  articular  cartilage — thus,  as  has  been  said,  forming 
>sed  cavity. 

le  joints  of  animals,  being  constructed  of  many  and  delicate  parts, 
moreover,  being  frequently  subjected  to  inordinate  action,  might 
irally  be  supposed  to  be  subject  to  many  and  various  affections 
injuries,  all  resulting  in  disease:  and  such  is  the  case.  In 
following  paper  the  writer  proposes  giving  part  of  his  own 

iANS. — MARCH  1863-  ^^ 
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experience,  personal  and  acquired,  on  the  above-named  subject- 
diseases  of  the  joints  in  cattle,  sheep,  &c. 

In  accordance  with  the  observations  now  made,  in  practice 
there  are  found  many  sources  and  varieties  of  joint  disease.  '. 
have  referred  the  principal  to  five  heads :  first.  Tubercular  Dia 
thesis;  second.  Idiopathic  Synovitis ;  third,  Deposit  of  pus  in  joint 
from  sources  within  the  body ;  fourth,  External  Injuries,  the  resul 
of  accidents,  &c. ;  and  fifth,  Rheumatism.  By  some  this  divisioi 
may  be  regarded  as  arbitrary,  or  more  convenient  than  real — as 
for  instance,  general  rheumatism  may  be  accompanied  by,  or  pas 
into,  synovitis ;  again,  any  severe  injury  to  the  joint,  such  as  \ 
blow,  a  sprain,  or  puncture  into  the  cavity,  &c,  will  most  likelj 
produce  synovitis  in  that  joint ;  and  again,  synovitis,  when  allowe< 
to  go  on  unchecked,  rapidly  produces,  or  passes  into,  other  an< 
more  severe  affections — such  as  suppuration,  the  result  of  purulen 
inflammation,  followed  by  ulceration  of  the  synovial  membrane 
periosteum,  and  bone,  &c.  Thus  disease  of  the  synovial  membrani 
is  the  primary  tangible  form  of  almost  all  real  joint  disease.  Be 
sides  these,  there  are  other  incidental  matters,  such  as  the  urachui 
remaining  pervious  and  containing  pus,  phlebitis,  &c,  which  i 
shall  refer  to  in  giving  cases  in  practice,  &c. 

Under  inflammatory  action,  from  whatever  cause,  the  first  change 
that  takes  place  in  the  secretion  of  the  synovial  membrane  is  nol 
well  understood;  however,  the  membrane,  having  the  characteristic* 
of  other  serous  membranes  and  closed  cavities  while  in  a  state  oi 
health,  may  be  fairly  supposed  to  exhibit  the  same  pathological 
changes  under  inflammation  as  they  do.  Such  being  the  case,  then, 
the  cavity  of  a  joint  in  the  earliest  stages  of  simple  inflammation  ha£ 
its  natural  secretion  arrested.  I  have  no  decided  experience,  how- 
ever, whereon  to  establish  this  as  a  pathological  fact,  and  give  it  ai 
a  probability  merely. 

The  first  positive  result  which  we  meet  is  an  excess  of  secretion 
— every  opening  between  the  bones  becomes  bulged  out,  distended 
prominent,  and  tender :  there  are  exceptions,  in  a  few  chronic 
forms,  where,  in  cattle  that  have  wrought,  the  distension  is  permai 
nent  and  not  painful. 

In  acute  cases  of  synovitis,  floes  or  shreds  of  stuff  resembling 
coagulable  lymph  are  found  adherent  to,  and  scattered  over,  thi 
internal  surface  of  the  synovial  membrane,  covering  the  capsulff 
ligament,  and,  in  some  few  instances,  I  have  found  the  sam«  suU 
stance  on  the  synovial  membrane  covering  the  cartilage.  Tlr 
fluid  contained  within  the  cavity  of  the  joint  is  very  soon  eiihm 
wholly  converted  into,  or  is  much  mixed  up  with  pus.  In  all  sue: 
cases  there  iB  extreme  pain  evinced  on  pressure  or  the  slighter 
attempt  to  move  the  joint :  and,  in  some  cases,  the  synovial  merr 
brane  will  be  found  ulcerated,  easily  torn,  and  its  integrity  torn 
structure  all  but  gone. 

I  have  already  stated  that  on  the  ends  of  bones  forming  t3l 
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articulations,  and  under  the  synovial  membrane,  there  is  an  inter- 
mediate substance  deposited,  named  cartilage.     These  cartilages 
belong  to  the  class  of  tissues  called,  in  pathological  language,  non- 
vascular, and  are  themselves  very  sparingly,  if  at  all,  supplied 
with  blood-vessels,  and  that  on  the  surfaces  only — certainly  they 
do  not  assist  in  circulating  or  conveying  the  blood  to  other  tissues. 
The  substance  of  cartilage  is  itself  nourished  partly  from  the 
synovial  membrane,  but  principally  from  the  bones  to  which,  in 
health,  it  is  attached ;  this  is  proven  by  the  trustworthy  and  minute 
investigations  of  Toynbee,  Bryant,  and  others.     There  are  before 
are,  prepared  by  Mulder,  Donders,  and  others,  between  fifty  and 
sixty  specimens  of  cartilage  from  various  parts  of  bodies,  some  of 
them  prepared  by  maceration  in  simple  water,  in  sulphuric  acid, 
in  muriatic  acid,  m  ether ;  exhausted  by  ether,  by  acetic  acid ;  by 
maceration  in  solution  of  potash  ;  also  dried  cartilage  and  trans- 
verse section  of  same.     These  specimens  are  magnified  from  120 
to  110  times,  and  exhibit  the  natural  structure  in  health,  and  the 
altered  structure  in  various  states  of  different  diseases.     I  have 
*ko  examined  for  myself  various  specimens  of  cartilage  under  the 
microscope — with  powers  ranging  from  100  to  700  diameters — 
exhibiting  the  cells  with  nucleus  and  nucleolus,  cartilage  bodies 
l*  lines  with  nuclei  enclosed,  the  beautiful  hyaline  substance  in 
healthy  cartilage,  &c.     I   never   could   discover,   however,  the 
tallest  trace  of  a  blood-vessel  or  blood  in  cartilage ;  still  there 
are  physiologists  of  a  very  high  class,  that  record  having  seen 
them. 

,  There  are  at  least  two  primary  forms  of  cartilage,  named  respec- 
tively the  true  and  the  fibrous  cartilage.  All  the  cartilages  covering 
Articulations  belong  to  the  class  of  true  cartilages;  and,  in  the 
**tean  time,  it  is  with  them  only  we  have  got  to  do. 

The  blood-vessels  on  either  side  form  loops  just  in  contact  with 
*|*e  cartilage ;  and  thus  the  cells  of  the  articular  cartilage  imbibe 
their  nourishment  from  them.     Plain  it  is,  then,  that  these  non- 
vascular structures  which  derive  their  nourishment  by  imbibition 
from  the  blood-vessels  of  other  tissues,  must  depend  on  the  integ- 
**ty  and  healthy  action  of  those  tissues ;  and  if  at  any  time  or 
from  any  cause  the  primary  nutrition  is  interfered  with— either 
diminished  in  quantity  or  vitiated  in  quality — then  the  cartilages 
P&tist  suffer.     In  many  cases  of  joint  disease  they  are  atrophied ; 
ll*  others  they  are  loosened  from  their  bony  attachment  or  from 
that  of  the  synovial  membrane,  and  in  this  detached  state  they 
*re  dead  matter,  act  injuriously  as  foreign  bodies  in  the  joint,  or 
5*jty  be  slowly  dissolved — the  pus  in  the  joint  acting  as  a  solvent. 
™  hen  they  completely  disappear,  I  may  mention  that  their  non- 
f?8cularity  prevents  their  inflammation ;  neither  can  they  ulcerate, 
^uch  has  been  written  about  the  ulceration  of  cartilage ;  I  believe 
tnere  can  be,  strictly  speaking,  no  such  thing. 

^  have  also  before  me  many  examples  of  bones  examined  under 
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high  magnifying  powers,  from  25  to  410  diameters,  and  careful 
manipulated  by  Von  Bibra,  Scheerer,  Donders,  and  Mulder, 
have  also,  myself,  examined  several  specimens  of  bones,  und 
microscopic  powers  ranging  from  100  to  700  diameters.  Scientii 
investigation  has  recently  proven  beyond  doubt  that  during  heal 
the  effete,  worn-out  substance  of  bone  is  removed  by  absorpti< 
into  the  blood  circulation :  the  substance  of  bone  is  liberally  su 
plied  with  blood-vessels,  and  has  an  active  circulation  ;  this  a 
sorption  and  consequent  discharge  being  immediately  preceded  1 
a  process  of  interstitial  decline  and  death  in  minute  particles  v^ith 
the  substance  of  the  bone ;  and  the  place  that  was  lately  occupi< 
by  this  now  effete,  dead  matter,  supplied  from  the  same  source- 
the  living  organism,  the  blood  circulation. 

It  need  be  no  surprise,  then,  that  organs  in  which  there  is  co: 
stantly  going  on  vital  actions,  so  rapid  in  their  progress,  so  del 
cate  and  essential  in  their  nature,  should  be  at  times  deranged  : 
their  functions,  especially  from  attacks  of  inflammation ;  and  th 
these  inflammatory  attacks,  if  severe,  prolonged,  or  often  repeate 
should  prove  destructive  to  the  integrity  of  the  bone  or  bones 
which  they  take  place. 

The  first  direct  evidence  that  I  have  seen  of  disease  of  bones 
the  unnatural  enlargement  of  their  articular  extremities.  I  hai 
often  met  with  them  enormously  enlarged,  especially  in  disease 
the  stifle-joint — generally  both  the  lower  extremity  of  the  femi 
and  the  upper  extremity  of  the  tibia  ;  I  rarely  met  with  a  case 
which  the  patella  is  involved  farther  than  that  its  articular  surfa< 
will  be  affected.  Again,  when  the  hock-joint  is  the  seat  of  the  di 
ease,  along  with  all  the  bones  of  the  joint,  the  os  colds  never  escap 
— it  often  is  so  diseased  that  the  insertion  of  the  tendo-Achilles  giv 
way,  and  of  course  the  leg  is  utterly  useless.  I  have  repeated 
met  with  cases  where  the  inflammatory  action  ran  so  high  or  coj 
tinned  so  long  in  the  bone  that  partial  death  of  it  was  the  resul 
and,  knowing  that  no  good  cure  could  be  effected  while  the  de* 
substance  remained  within  the  living  organism,  I  have  occasioi 
ally  removed  necrosed  bone  from  various  diseased  joints  of  cattl 
and  they  have  uniformly  healed  readily  after. 

Cartilage  is  never  under  any  circumstance  reproduced  ;  and 
we  have  reason  to  believe  that  the  cartilages  of  a  joint  are  d 
stroyed,  gone,  then  the  joint  as  a  joint  is  gone  also  ;  no  process  ■ 
treatment  can  restore  its  integrity.   Bone  is,  however,  very  readi 
reproduced ;  and,  if  we  can  bring  about  a  healthy  action  in  tJ 
joint,  we  may  have  the  beast  perfectly  able  to  collect  its  food,  ai 
in  every  way  suitable  for  feeding  or  fattening  —  with  a  stiff 
anchylosed  joint,  the  result  of  the  reproduction  of  bony  matter 
a  plastic  and  healthy  state. 
^  My  experience  goes  to  prove  that  in  cattle  a  very  well-mark: 
distinction  exists  between  joint  diseases  that  follow  and  are  apps 
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ently  the  result  of  rheumatism,  and  joint  diseases  that  accompany 
a  strumous  diathesis ;  true,  these  two  may  be  complicated  in  one 
subject,  bat  this  I  have  not  found  to  be  common.  In  joint  affec- 
tions that  belong  to  the  rheumatic,  the  soft  parts  about  the  joints 
are  only  affected,  at  least  for  a  considerable  time — the  synovial 
membrane  all  over,  and  the  ligaments  slightly.  I  have  met  with 
cases  of  this  kind  where  the  animal  could  scarcely  stand,  and  still 
there  was  very  little  distension  about  the  joint,  and  certainly  very 
little  heat  externally ;  internally  the  joint  was  diseased,  and  in 
almost  every  case  I  found  matter,  pus,  formed  in  the  cavity. 
Moreover,  in  the  rheumatic  patient  several  joints  are  often  affected 
at  the  same  time,  while  in  the  strumous  patient  I  have  rarely  seen 
more  than  one  joint  affected  at  once ;  and  in  these  latter  cases  the 
disease  apparently  commences  in  the  articulating  surfaces  and  the 
extremities  of  the  bones — among  the  first  symptoms  being  their 
enlargement,  the  result  of  inflammatory  action. 

I  may  here  mention  that  I  have  never  met  with  joint  disease 
halting  from  rheumatism  in  the  sheep.      All  the  cases  that  I 
We  met  with  in  sheep  were  in  animals  affected  with  tuberculosis. 
h  the  last  case  of  a  diseased  sheep  that  came  under  my  notice,  and 
*hich  I  particularly  examined,  I  found  the  bones  completely  spoiled 
""-they  were  quite  black  on  both  sides  of  the  joints;  and,  on  cutting 
JJP  the  carcass,  I  found  tubercles  in  clusters  about  the  lungs,  the 
'ker,  the  mesentrv,  the  kidneys,  and  bladder — in  fact  every  way 
e*ceptihg  about  the  heart.   From  my  experience  I  would  infer  that 
sheep  are  not  so  liable  to  rheumatic  affections  as  they  are  to  stru- 
mous diseases  and  their  resultants,  &c.     The  truth  is,  the  coat 
a**d  the  carcass  of  the  sheep  being  in  most  cases  worth  something 
to  the  owner,  more  of  them — that  is,  a  greater  proportion  of  sheep 
ftan  of  cattle — are  slaughtered  when  there  is  anything  amiss  with 
them,  and,  consequently,  there  are  not  so  many  of  them  brought 
**nder  treatment  as  there  are  of  cattle.   I  believe  this  state  of  mat- 
ters, this  practice,  may  be  right  and  proper,  as  sheep,  from  their 
£tt,cumstances,  their  habits,  and  the  organic  arrangement  of  their 
bodies,  are  not  so  amenable  to  treatment  as  are  cattle.     On  the 
^hole,  I  consider  them  more  healthy  than  cattle  ;  and,  if  we  ex- 
cept the  single  disease  of  foot-rot,  sheep  are  not  so  subject  to  local 
diseases  as  cattle  are,  the  diseases  that  they  suffer  from  being 
J1*  most  cases  constitutional.     In  diseases  of  joints,  whether  purely 
*ocal  or  constitutional,  absolute  rest  to  the  affected  animal  is  neces- 
^7  if  it  could  be  had,  but  the  habits  of  the  sheep  are  ill  adapted 
*oi»  the  accomplishment  of  this  indication.   Indeed,  in  the  swellings 
that  occur  about  the  knees  in  lambs,  rest  and  frequent  warm  fomen- 
tations is  often  all  that  is  required  to  put  them  to  rights. 

Any  small  matter  that  I  have  now  passed  over  in  the  description 
?F  the  diseases  will  be  brought  out  when  I  give  illustrative  cases, 
"^ir  treatment,  and  its  results. 
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REMOTE  CAUSES  OF  JOINT-ILL. 

From  observations  made  on  the  manner  and  frequency  wi 
which  joint  diseases  occur  amongst  cattle,  I  am  led  to  form  tl 
opinion  that  there  exists  a  constitutional  tendency  among  cattle 
disease  of  joints  ;  and  that  this  tendency  is  most  evident  in  what 
called  the  pure  shorthorn  breed,  next  in  crosses  between  them  ai 
the  different  black  breeds,  and  crosses  common  to  Scotland, 
strumous  diathesis,  or  a  tendency  to  tuberculous  consumption  ai 
rheumatic  affections,  are  the  most  common,  and  are  clearly  cor 
municable  from  generation  to  generation,  from  sire  to  son,  as  a: 
certain  points  of  external  conformation  ;  which  fact  is  well  know 
to  every  intelligent  breeder  of  cattle,  and  forms  the  basis  of  ic 
provement  in  breeding — "  like  produces  like." 

There  is  before  me  a  letter  from  an  extensive  farmer  and  su 
cessful  practical  breeder  of  cattle ;  in  this  letter  he  writes  :- 
"  With  the  progeny  of  a  single  cow  I  have  taken  fifty  prizes, 
have  taken  first  prizes  at  every  show  where  I  was  an  exhibitor- 
on  the  Continent,  in  various  part  of  England,  and  in  Scotland 
Now  it  is  evident  that  the  excellences  of  this  cow  were  transmits 
from  her  to  succeeding  generations;  and  there  cannot  remain 
doubt  in  the  mind  of  any  sane  man  but  that  bad  qualities,  whethe 
in  conformation  or  constitution,  will  also,  on  the  same  principl 
become  transmitted  from  one  generation  to  another.  At  a  fan 
not  many  miles  from  the  place  where  I  now  write,  the  farmer,  Id 
A.,  had  a  sale  of  bulls  during  last  February.  These  bulls  fetche 
long  prices,  but  they  have  not  all  turned  well  out,  a  few  havin 
been  lost  from  joint  disease.  Another  farmer,  Mr  B.,  has  a  farm  i 
a  totally  different  part  of  the  country.  Some  few  years  ago  tb 
Mr  B.  purchased  a  shorthorn  bull  at  a  sale  then  held  by  the  afon 
said  Mr  A.  During  last  February  Mr  B.  also  had  a  sale  of  shor 
horn  bulls,  the  progeny  of  the  bull  purchased  by  him  a  few  yea 
back  at  the  sale  already  referred  to.  These  bulls  also  brought  big 
prices,  and,  according  to  authentic  report,  they  have  also  turnc 
out  badly.  The  objects  of  both  sales  were,  of  course,  from  the  8<m 
stock;  and,  although  raised  in  different  parts  of  the  country,  an 
most  likely  under  different  circumstances,  and  subjected  to  diffe 
ent  treatment,  yet  are  found  exhibiting  the  same  phases  of  physic 
character,  and  the  same  tendency  to  disease  clinging  to  the  famil 
from  generation  to  generation — some  exciting  cause  being  on] 
necessary  to  develop  the  disease,  in  such  cases  the  seeds  beir 
latent  in  the  constitution. 

From  this  circumstance  and  similar  ones  that  might  be  give 
it  will  easily  appear  how  necessary  it  is  to  get  the  antecedents  oi 
stock  before  one  purchases  from  it  animals  of  considerable  vata 
more  especially  to  breed  from.  The  shorthorns,  being  natives^ 
a  warmer  climate  than  Scotland,  do  not  withstand  the  vicissifoUE 
of  Scotch  weather  so  well  as  could  be  wished. 
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Another  cause  of  weakness  in  certain  families  of  cattle  is  said  to 
arise  from  the  breeding  in-and-in  system ;  that  consists  in  breeding 
from  near  relations,  such  as  a  bull  serving  sisters,  &c.  I  do  not  pre- 
tend to  give  an  opinion  with  certainty  on  such  cases ;  we  are  not 
in  possession  of  data  sufficient  to  enable  us  to  form  a  correct  opinion 
0»  ike  merits,  &c. ;  but,  judging  from  corresponding  features  in 
breeding,  one  would  imagine  that  whatever  formed  a  source  of 
weakness  or  of  strength  in  the  family  would  be  perpetuated  by  the 
systega ;  we  can,  however,  scarcely  conceive  how  the  mere  fact  of 
breeding  from  relatives  in  the  brute  creation  should  give  rise  to 
constitutional  weakness,  or  be  the  means  of  producing  and  perpe- 
tuating animal  imbecility. 

PROXIMATE  CAUSES  OF  JOINT-ILL. 

Where  there  may  exist  any  tendency  to  a  tuberculous  diathesis, 
°ne  fertile  source  of  its  development  is  damp,  ill-ventilated,  dirty- 
kept  byres.     In  such  ill-assorted  places  calves  are  often  confined 
for  weeks  or  months,  are  never  allowed  exercise  or  a  mouthful  of 
fresh  air ;  the  stalls  are  not  cleaned  once  a-month,   and,  conse- 
quently, such  calve-houses  are  so  abominably  foetid  and  disgusting 
that  nothing  but  sheer  necessity  would  make  a  person  enter  them. 
•Animals  cannot  live  in  such  places  and  escape  disease — scarcely  if 
Jhejr  were  originally  sound  could  they  escape — such  circumstances 
befog  amply  sufficient  to  gender  and  give  rise  to  or  lay  the  foun- 
dation of  tubercular  and  rheumatic  affections.     In  the  '  Cyclopedia 
of  practical  Medicine/  at  page  316,  vol  iv.,  Sir  James  Clark  says: — 
cMost  of  the  milch  cows  in  Paris  become  tuberculous  after  a  certain 
period  of  confinement  to  the  house;  and  we  have  been  informed  that, 
for  some  time  after  the  disease  has  commenced,  the  quantity  of 
milk  obtained  from  them  is  greater  than  before,  and  their  flesh  is 
oaore  esteemed  bv  the  unsuspecting  epicure  than  that  of  the  healthy 
urimal."     This  shows  the  danger  of  confinement,  and  the  insidious 
nature  of  the  disease. 

I  have  seen  rheumatism  in  various  forms,  and  complicated  with 
>r  resulting  in  joint  disease,  in"'  over  547  cases  of  animals  of  the 
sattle  kind,  none  of  them  more  than  six  months  old  when  first 
uTected.  I  have  also  met  with  cases  of  disease  of  lungs  and  joints 
n  animals  subjected  to  confinement.  I  have  had  bad  cases  of  rheu- 
natism  and  disease  of  joints  brought  on  by  the  young  calves  be- 
ng  confined  closely  for  a  considerable  time  and  then  turned  at  once 
rom  a  comparatively  warm  house  into  an  exposed  park— many 
enclosures  having  no  shelter,  the  fences  being  simply  a  wire  paling— 
here  to  remain  in  cold  weather  and  hot,  by  night  and  day.  Again, 
[  find  often  when  calves  are  kept  tied  up  in  filthy  and  close  dark 
louses  for  many  weeks,  all  at  once  the  owner  turns  them  out  to 
>erfect  freedom ;  the  young  creatures  are  wild,  and,  if  able,  gallop 
*ound  and  round  until  they  tumble  over,  or  until  some  accident 
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happen  to  them,  or  they  are  perfectly  exhausted ;  and  the  nex 
day  they  have  rheumatism,  are  scarcely  able  to  move ;  in  a  fe* 
days  more  one  leg  is  dangling  useless  at  the  animal's  side,  and  01 
examination  one  or  more  of  the  joints  are  found  hot,  swollen,  anc 
exceedingly  tender. 

I  have  also  met  with  neglected  or  spoiled  cases  of  foul-in-the 
foot,  resulting  in  disease  of  the  joints.  When  a  bad  case  of  foul 
in-the-foot  is  neglected — and  any  case  may  be  made  bad  by  neglec 
— left  without  proper  cleansing,  or  the  necessary  medicinal  appH 
cations,  then  the  disease  works  itself  up  between  the  digits  unti 
one  or  more  of  the  joints,  generally  on  one  side  only,  becom< 
affected.  Often  the  joint  between  the  coffin-bone  and  the  os-corone 
sometimes  the  joint  between  the  os-corone  and  the  pastern-bone 
or  perhaps  both  of  these  joints,  are  involved.  I  have  found  then 
so  badly  affected  that  I  have  removed  the  navicular  bone,  it  being 
dead  matter,  freed  from  all  its  attachments  by  the  disease  about 
the  joint,  the  cases  doing  well  after. 

I  have  on  record  a  case  of  injury  to  the  stifle-joints  of  two  valu- 
able cows,  the  property  of  one  gentleman.  This  gentleman'* 
byres  were  laid  on  the  floor  with  wood :  on  this  wood  the  cattle 
stood  day  and  night.  The  plan  was  said  to  save  much  straw,  anc 
keep  the  cattle  comfortable  indeed.  Whether  there  was  anything 
faulty  about  the  construction  of  the  wooden  floor  in  this  byre,  I  an 
not  aware ;  but  certain  it  is  that,  when  these  heavy  cows  were 
getting  up,  often  their  hinder  legs  would  slip  from  behind  them 
they  dropt  on  the  belly,  and  the  stifle-joints  came  in  violent  con- 
tact with  the  wooden  floor :  by  repeated  bruises  of  this  nature  the 
animals  became  so  diseased  in  the  joints  that  they  were  botl 
destroyed. 

^  And  I  have  often  met  with  diseased  knees  in  cows,  the  result  oi 
rising  with  their  knees  in  contact  with  rough  bare  stones. 

In  cattle  having  a  constitutional  weakness,  or  a  natural  tendency 
to  disease— say  a  strumous  diathesis— joint  affections  are  much  more 
easily  induced  than  in  others  having  a  hardy  constitution.  On  th< 
latter,  ordinary  exciting  or  depressing  causes  have  little  influence 
at  least  not  a  lasting  or  ruinous  effect ;  while  the  scrofulous  beas 
is  in  imminent  danger  from  every  exciting  or  depressing  circum 
stances — such  as  low,  damp,  ill-ventilated  houses,  where  the  wan 
of  good  air  and  cleanliness  induces  a  close  and  suffocating  atmo 
sphere,  &c. — a  want  of  the  necessary  amount  of  exercise — mode 
rate  or  slight  injuries ;  these  are  a  few  of  the  commonest  source 
of  the  development  of  joint  diseases ;  and,  but  for  such  proximal 
causes,  the  disposition  might  remain  dormant  in  the  constitutio] 
during  the  life  of  the  beast. 

And,  again,  idiopathic,  spontaneous  disease  of  any  organ  may  b 
the  result  of  a  faulty  or  deficient  nutrition.  This  may  be  due  t 
improper  feeding;  the  food  may  be  meagre  in  quantity,  or  defiden 
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in  tie  necessary  elements,  to  afford  the  nourishment  required  by 
the  various  organs,  tissues*  &c,  of  the  animal  system.  The  natural 
operations  of  nutrition  ana  chance  of  materials  that  are  constantly 
at  work  in  every  healthy  body  constitute  together  one  whole 
action.    Dr  Carpenter  writes : — "  The  abstraction  of  the  material 
required  for  eacn  part  leaves  the  blood  in  a  state  fitted  for  the 
Nutrition  of  other  parts — proves  that  such  a  mutual  dependence 
exists  amongst  the  several  parts  and  organs  of  the  body,  as  causes 
the  evolution  of  one  part  to  supply  the  conditions  requisite  for  the 
production  of  another."    And,  to  use  the  language  of  Paget,  "  the 
development  of  each  organ  or  system,  co-operating  with  the  self- 
development  of  the  blood,  prepared  it  for  the  formation  of  some 
other  organ  or  system,  till,  by  the  successive  changes  thus  produced, 
a.ud  by  its  own  development  and  increase,  the  blood  is  fitted  for  the 
*&aintenance  and  nutrition  of  the  complete  organism  or  animal 
fcody."    The  self-development  of  the  blood  here  referred  to,  can 
only  take  place  in  complete  accordance  with  the  materials  supplied 
±o  the  animal  in  the  matters  of  food,  water,  air,  and  exercise.  The 
power  of  the  animal  system  to  elaborate  the  materials  furnished,  so 
» they  may  form  integral  portions  of  its  own  blood,  greatly  de- 
pends on  its  being  allowed  the  necessary  amount  of  exercise  in  a 
wealthy  place.    If  the  stockmaster  wishes  to  preserve  a  healthy 
stock,  he  must  study  to  know  and  fulfil  these  conditions. 

TREATMENT,  AND  CASES  ILLUSTRATIVE  OF  SAME. 

The  first  and  most  simple  appearance  of  joint  disease  that  I  find 
^long  the  lower  animals,  occurs  in  calves  from  four  weeks  old. 
^ften  about  that  age,  or  after,  the  little  animal  is  found  some 
^orning  attempting  to  stand  or  walk  on  three  legs — the  fourth 
<*a&gling  useless  by  its  side.  On  examining  this  useless  limb,  one 
Joint  is  found  enlarged ,  hot,  and  tender;  if  a  hind  leg,  it  is  com- 
monly the  stifle  or  hock ;  if  a  fore  leg,  it  is  commonly  the  knee  or 
jjboulder-joint  that  is  affected.  Generally,  within  two  days  of  the 
fi^8t  attack,  the  soft  parts  about  the  affected  joint  will  be  found 
Puffed  out ;  this  is  due  to  an  increased  quantity  of  the  fluids  about 
the  joint  distending  the  capsular  ligament,  which  in  this  state 
bulges  out  at  every  opening  between  the  bones  of  the  articulation. 
Although  the  joints  now  mentioned  are  the  most  common  seats  of 
this  affection,  occasionally  it  will  be  found  in  any  joint. 

If  the  breathing  is  hurried,  and  unmistakable  symptoms  of  fever 
^W  present,  then  I  abstract  a  quantity  of  blood  corresponding  to 
*h©  degree  of  fever,  the  age  and  size  of  the  affected  beast,  and  give 
laxative  or  purgative  doses  of  medicine  as  the  case  requires.    In 
severe  cases  this  treatment  may  require  to  be  repeatea ;  in  pro- 
longed cases,  again  and  again.  The  fever  must  be  kept  down,  and 
the  bowels  kept  under  the  action  of  medicine  as  long  as  there  is 
^7  constitutional  disturbance  present ;  this  is  necessary  whether 
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the  animal  be  young  or  old.  If  the  case  lias  been  neglect 
stimulating  medicines  are  applied — which  country  people 
to  do— -the  joint  commonly  suppurates,  its  integrity  is  de 
and  the  animal,  or  limb,  so  affected  often  rendered  nseless. 
as  a  case  such  as  that  now  described  occurs,  the  cooling  eva] 
lotion,  No.  IV.  (page  466),  should  be  applied,  and  this  cannc 
frequently  done ;  no  friction  to  be  used,  and  no  covering 
the  affected  part.  The  modus  operandi  of  this  lotion 
spirits  evaporate,  reducing  the  temperature ;  and  the  stro: 
gar,  formed  by  the  acetic  acid  and  water,  keeps  the  parts  c 
in  the  great  majority  of  cases,  reduces  the  inflammation  alt 
I  repeat  that,  where  this  application  is  sufficiently  early 
course  to,  and  duly  persevered  with,  I  have  never  had  a  sic 
but  was  improved  by  it,  and  comparatively  few  but  we 
pletely  cured ;  and  I  have  prescribed  it  for  more  than  five 
patients. 

If  I  meet  with  cases  that  have  been  neglected  or  spoila 
mulating  applications,  but  no  suppuration  present,  then 
found  most  benefit  by  passing  setons  over  the  affected  joii 
instrument  named  the  seton-needle,  proper  for  the  insc 
setons  that  pass  over  joints,  requires  to  have  a  peculia 
should  be  about  10  inches  long,  a  good  deal  bent ;  a  pret 
eye  in  each  end,  with  a  blunt  point — what  is  called  a 
point"  This  instrument  is  let  into  the  skin  by  making  i 
of  about  half  an  inch  with  a  rowelling-scissors ;  and,  a 
needle  has  traversed  over  the  joint,  beneath  the  skin  onl; 
proper  place,  it  is  allowed  to  escape  from  under  the  si 
wound  made  with  the  scissors  after  the  same  manner.  Tl 
rial  which  I  have  found  best  adapted  for  a  seton  in  such  c 
piece  of  strong  broad  tape-wick ;  strong  digestive  ointme: 

Sut  on  the  middle  of  a  suitable  length  of  the  tape;  ai 
rawing  it  over  the  joint  under  the  skin  with  the  needle, 
ends  of  the  setoning  string  are  fastened  together,  and  all 
The  seton  must  be  shifted  daily,  and,  at  the  same  time, 
with  fresh  ointment,  and  to  be  retained  and  kept  in  opei 
long  as  its  presence  is  considered  beneficial.    If  the  diseaf 
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was  known  to  be  becoming  ancbylosed,  when,  almost  at  once,  she 
exhibited  unmistakable  symptoms  of  consumption ;  took  very  little 
fcod;  responded  to  no  medicine ;  fell  rapidly  off  in  condition ;  eyes 
sank;  neck  long  and  narrow ;  spine  arched  like  a  razor-back  fish ; 
the  skin  apparently  glued  to  the  ribs,  and  to  every  part  of  the 
almost  skeleton  body.     The  owner  had  her  destroyed.    The  lungs 
and  almost  all  the  viscera  were  studded  over  with  tubercles  m 
every  stage  of  development.     On  laying  open  the  diseased  joint, 
tlere  were  large  formations  of  new  bony  matter  passing  between 
tie  tibia  &nd  femur,  the  elevations  of  the  one  side  corresponding 
to  the  depressions  of  the  other ;  there  was  no  cartilage  to  be  dis- 
tinguished ;  the  patella  was  adherent  to  the  mass ;  in  some  of  the 
parities  there  was  pus,  very  thick  pus ;  and  in  some  places  of  the 
Joint  the  matter  was  of  a  cheesy  consistency,  evidently  strumous, 
but  having  (no  deposit  of  bone  earth,  at  least  none  consolidated : 
other  cavities  were  filled  with  something  resembling  coagulated 
Wood ;  no  smell  whatever.     Grinding  the  teeth  was  one  of  the 
living  symptoms  of  this  animal,  and  I  have  invariably  found  that 
yhere  there  exists  this  grinding  of  the  teeth,  the  digestive  system 
**  acid ;  and,  moreover,  where  this  acid  state  of  the  system  exists 
*Bd  prevails,  even  for  a  moderately  lengthened  period,  there  is 
Uniformly  a  constitutional  tendency  to  deposit  bone-earth,  often  in 
the  form  of  lime-salts.    I  have  taken  this  lime-salts  from  tuber- 
cles formed  on  the  mesentry,  in  the  lungs,  and  about  the  kidneys,  and 
have  had  them — the  salts  from  tubercles — examined  under  the 
microscope,  with  powers  varying  from  200  to  700  diameters ;  have 
'ad  them  tested  chemically,  and  am  certain  of  their  nature  and 
composition.     I  am  also  convinced,  from  observations  made  during 
*&any  years,  and  on  a  number  of  cases,  that  the  peculiar  state  of 
the  skin  in  animals  which  we  call  hide-bound,  and  which  in  all 
cases  accompanies  this  affection,  does  not  depend  on  the  skin  being 
essentially  faster  to  the  ribs'than  natural,  but  arises  from  the  fact  that 
there  exists  an  acid  state  of  the  digestive  system,  and  under  that 
8tate  there  is  a  deposit  of  lime-salts,  bone-earth,  &c;  in  many  organs 
°f  the  body,  and,  amongst  others,  in  the  substance  of  the  skin. 
These  deposits  destroy  its  softness  and  pliancy,  and  by  their  pre- 
puce render  its  texture  dense,  firm,  and  non-elastic,  and  more 
difficult  to  be  raised  by  the  hand  than  a  healthy  skin — this  consti- 
tutes hide-bound. 

I  believe  the  state  of  the  constitution  now  described  was  favour- 
able to  the  production  of  anchylosis  in  the  diseased  joint  of  this 
cow,  but  the  tubercular  diathesis  prevailing  to  such  a  fearful  extent 
^ade  the  general  health  give  way,  and  the  animal  had  to  be  de- 
stroyed. 

.  To  counteract  this  acid  state  of  the  digestive  system  so  common 
111  cattle,  and  so  productive  of  organic  mischief  in  the  animal  sjs- 
tenij  I  give  alkalis  and  vegetable  bitters,  with  mineral  tomes, 
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commonly  some  preparation  of  iron,  often  the  powders  Nos.  V.  i 
VI.  alternately^  in  five  gills  of  linseed  gruel,  or  some  modificat 
of  these  according  to  the  size  of  the  beast  and  the  urgency  of 
case. 

Case  HI — A  cow  of  the  pure  shorthorn  breed,  purchased 
seventy  guineas  from  the  stock  of  a  Mr  Crofton,  a  breeder  n 
Durham,  was  one  day  observed  very  lame  on  the  left  hind  1 
Very  soon  I  was  requested  to  attend  her;  found  the  stifle-joint 
larged,  hot,  tense,  and  very  tender ;  bled  from  the  neck  to  5  <juai 
gave  a  dose  of  purgative  medicine;  had  the  animal  kept  quiet  a 
at  perfect  rest.  At  frequent  intervals  kept  bathing  the  tumii 
joint  with  a  cooling  lotion  composed  of — 

No.  IV. « 


Acetic  acid, 

.        lgill- 

Spirits  of  wine,  . 
Water,       . 

2  gills. 

2  gills. 

Mix. 

After  continuing  this  local  treatment  for  upwards  of  two  wee 
and  finding  little  or  no  improvement  in  the  ability  to  walk,  but 
joint  much  cooler  and  less  tumified,  I  commenced  treating  it  w 
ointment  composed  of — 


No,  IIL  " 


Iodine, 

.         3ij. 

Iodide  potassium, 

3j.ss. 

Lard, 

51J.BS. 

Mix. 

This  ointment  was,  with  a  good  deal  of  smart  friction,  frequei 
applied  to  the  surface  of  the  diseased  joint,  also  for  a  small  v 
around  it.    At  the  same  time  I  had  the  bowels  kept  under 
action  of  laxative  medicine,  and  exhibited  by  the  mouth — 


No.  1L 


r 


Iodide  potassium, 

Grs.  xL 

Iodine, 

Grs.  x. 

Ginger,  pulverised,    . 

•       Sj. 

Mix— one  dose. 

This  dose  given  in  thin  gruel,  made  by  boiling  linseed  in  wate: 
one  Scotch  pint  of  this  gruel  to  each  dose ;  one  dose  given  in 
morning  and  another  in  the  forenoon,  and  continuing  this  daily 
one  week ;  then  stopping  the  treatment  for  one  week,  and  so 
resuming  the  same  treatment  every  alternate  week  for  some  tfa 
months.  The  joint  was  ever  after  stiff,  but  very  much  impnr 
indeed.  I  may  here  mention  that  I  believe  much  of  the  ioi 
exhibited  by  the  mouth  is,  in  such  cases,  eliminated  by  the  kidnc 
as,  during  its  exhibition  to  this  cow,  the  urine  showed  the  chai 
teristic  blue  colour  on  being  tested  by  a  thin  solution  of  starch  c 
taining  a  small  quantity  of  free  chlorine.  The  ultimate  history 
this  animal  is  that  she  became  affected  with  tuberculous  consul] 
tion,  and  had  to  be  destroyed. 
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Case  IV. — I  recently  had  the  privilege  of  making  a  post-mortem 
examination  of  a  young  animal  that  had  idiopathic  synovitis  of  three 
principal  joints,  all  on  the  right  side ;  it  could  not  walk  but  with 
great  pain  and  difficulty,  and,  being  apparently  a  hopeless  case,  the 
owner  had  it  destroyed.  Before  I  saw  it  first,  the  capsular  ligament 
of  the  diseased  joint  was  enormously  distended ;  the  ends  of  the 
bones  enlarged,  and  all  round  the  joints  very  tender,  the  animal 
evincing  great  pain  on  the  slightest  pressure.    On  laying  open  the 
diaeaaed  joints,  I  found  the  synovial  membrane  a  good  deal  injected; 
tie  fluid  contained  in  the  joints  was  not  so  glairy  as  natural,  was 
moch  thinner,  and  mixed  up  with  innumerable  shreds  of  very  tough, 
coagulable  lymph ;  much  of  this  partially  organised  lymph  was  ad- 
herent to  the  synovial  membrane,  and  at  one  particular  spot  a  good 
deal  of  it  adhered  to  the  articular  surface.    Although  the  disease 
^as  said  to  have  existed  for  three  or  four  months,  in  no  part  was 
the  cartilaginous  surface  abraded.  The  stifle-joint  was  one  of  those 
affected,  and  both  the  semilunar  cartilages  were  entire.    In  none 
°f  the  viscera  of  this  beast  could  disease  be  detected ;  and,  as  it 
sucked  its  mother,  I  believe  very  little  was  known  about  the  state 
°f  its  digestive  system.    There  was  no  treatment  in  this  case. 

Case  V. — I  was  called  to  a  beast  with  the  hock-joint  in  a  fearful 
atate ;  enlargement  and  suppuration ;  at  three  points,  one  outside, 
one  inside,  and  one  almost  in  front,  it  was  apparently  ready  to 
*>ttrst ;  the  animal  could  not  put  the  limb  to  the  ground  at  all.  I 
opened  all  these  places  freely,  and  an  immense  quantity  of  purulent 
stuff  escaped  ;  the  animal  was  then  relieved  of  the  pain,  but  could 
**ot  use  the  limb  at  all.  I  had  the  joint  frequently  dressed  with 
lotion  No.  VIII.  (page  472)  for  two  weeks,  and  then  blistered  the 
Joint  all  round  with  a  blister.  It  rapidly  improved,  and  in  the  follow- 
***g  winter  I  fired  and  blistered  the  joint  again ;  and,  excepting 
that  the  joint  is  a  good  deal  enlarged,  the  limb  is  as  useful  as  its 
fellow  that  was  never  diseased.  This  case  existed  some  weeks 
before  I  was  called  to  attend  it,  and  was  clearly  synovitis. 

Case  VI. — I  attended  an  ox  of  one  year  old  with  a  diseased 
Pastern-joint :  the  joint  had  been  affected,  and  under  treatment 
*lso  for  some  weeks  before  it  came  under  my  care.    I  found  the 
disease  in  a  fore  extremity  ;  the  joint  was  very  much  swollen  all 
*oiind,  and  very  tender  on  pressure,  but  not  very  hot.     I  had  it 
blistered   with  a  blister  very  extensively    and  severely ;   and, 
*sthe  animal  could  make  little  or  no  use  of  it,  he  was  kept  very 
<Hnet    I  had  the  pastern  fired  with  a  hot  iron  in  the  usual  man- 
ner, fo^  and  blistered  again.     In  about  six  months  he  was  quite 
v**\  that  is,  free  from  active  disease,  but  the  joint  remained  large 
and  stiff :  the  long  disease  kept  him  much  behind  ;  when  the  other 
cattle,  same  quality  and  age,  were  sold  at  £18  a>»head,  this  one 
brought  only  £11. 
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It  was  not  known  to  any  one  whether  this  ox  got  any  ] 
not ;  the  case  appeared  to  me,  however,  as  being  the  resu 
sprain,  but  may  have  been  synovitis.  In  cattle  it  is  very  difficul 
times,  nay  often,  to  find  out  if  there  has  been  any  injury  su 
or  not.  Cattle  are  so  much  alone,  you  find  one  lame,  and  i 
is  no  laceration,  puncture,  or  contusion  apparent,  then  you  t 
natural — whereas  it  may  be  a  sprain  or  bruise  with  no  ext 
apparent  symptom. 

Case  VII. — I  was  called  to  visit  a  lame  beast ;  I  foui 
with  a  great  enlargement  immediately  between  the  stifle-joi 
the  hock-joint,  inside  the  leg,  but  more  closely  attached 
former  joint.  It  was  very  tender,  hot,  and  a  little,  but  vei 
fluctuation  could  be  felt  I  had  it  repeatedly  bathed  witt 
water,  and  in  three  days  the  abscess  was  ripe  for  opening ; 
of  its  having  a  communication  with  the  cavity  of  the  stifle-; 
opened  it  at  the  very  lowest  possible  point,  which  was  close 
hock-joint  ;  a  great  quantity  of  pus  escaped.  Next  d: 
synovia  of  the  stifle-joint  was  perceptible  in  the  discharj 
cavity  of  the  abscess  having  communication  with  the  stifle 
two  days  after,  the  synovia  came  freely  and  almost  pi 
pinned  up  the  wound,  putting  a  large  quantity  of  tow  on  t 
The  synovia  collected  m  the  large  cavity  formed  by  the  s 
and  ultimately  burst  out  afresh ;  I  passed  a  long  needle  tl 
the  lips  of  the  wound,  put  on  a  large  quantity  of  tow,  and  bl 
the  whole  part  that  had  been  occupied  underneath  by  the  a 
and  also  for  a  considerable  way  around,  with  a  blister; 
so,  expecting  that  adhesion  would  be  produced,  and  so  conf 
synovia  to  the  cavity  of  the  joint.  The  synovia  collectc 
however ;  the  stifle-joint  was  a  little  affected  at  this  stage,  sy 
supervened,  and  I  blistered  again  with  no  better  result 
the  blistered  surface  was  whole,  I  made  a  pad  suited  to  the  I 
of  the  place,  and  in  length  to  reach  from  the  wound  to  th< 
joint ;  I  took  a  soft  and  long  bandage,  and  put  round  all  tl 
between  the  hock  and  stifle,  firmly  keeping  the  pad  < 
cavity — the  track  pursued  by  the  synovia  in  its  progress  fr 
stifle-joint  to  the  wound.  This  had  the  desired  effect ;  tl 
ovia  was  completely  confined  to  the  joint ;  complete  adhesii 
place  of  the  entire  base  of  the  abscess  with  the  detached  ski 
the  synovia  never  again  appearing.  The  joint  is  a  goc 
enlarged,  and  stiffish,  but  the  animal  has  the  complete  use 
limb.  In  this  case  I  gave  no  constitutional  treatment,  as  the 
was  sucking  his  mother,  and  always  in  good  health. 

Case  VIII.— On  the  8th  March  1861  I  was  called  to  visit 
year-old  ox — a  feeder ;  his  left  fore  leg  was  much  swollei 
the  knee,  hot,  and  very  tender,  especially  immediately  at  th 
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I  took  a  fair  bleeding  from  the  neck,  gave  him  salts  and  oil  as 
opening  medicine,  applied  the  cooling  lotion,  as  in  case  No.  IV.,  very 
frequently  to  the  affected  part,  and  in  five  days  he  was  very  much 
unproved— tenderness  gone,  heat  and  inflammation  subsided.    In 
the  coarse  of  a  few  days  I  was  called  to  him  again  ;  he  was  said  to 
hmfoul  of  the  hind  foot — same  side — so  bad  that  he  could  put  no 
Weight  upon  it   I  soon  found  that  there  was  nothing  wrong  with  the 
foot,  and  discovered  the  cause  of  the  lameness  to  be  disease  of 
tie  stifle-joint,  which  was  tender,  hot,  enlarged,  and  stiff.    I  advised* 
tlat  the  animal  should  be  slaughtered,  as  he  was  in  good  condition 
for  the  butcher,  and  would  very  likely  daily  sink  in  weight.     The 
batcher  found  matter,  pus,  in  the  affected  joints,  also  in  some  other 
joints;  and,  what  astonished  him  more,  the  fundus  of  the  urinary 
bladder,  in  place  of  being  rounded,  as  is  commonly  the  case,  termi- 
nated in  a  blunt  point  of  half  an  inch,  and  that  extended  into  a 
~  tapering  tube  until  he  lost  sight  of  it  amongst  the  neighbouring 
ties ;  this  bladder  he  preserved  as  a  curiosity.     It  is  needless  to 
say  that  the  tube  now  referred  to  was  the  urachus  ;  but  as  some 
of  my  readers  may  not  be  professional,  I  will  take  the  liberty  to 
explain  what  the  wrachus  is.     In  the  lower  animals,  while  in  the 
jfctfal  state,  the  wrachus  is  a  ligamentary  hollow  tube  that  arises 
from  the  base  of  the  urinary  bladder,  and  in  which  the  cavity  of 
*ie  bladder  terminates;  this  tube  conveys  the  urine  from  the 
*ktus  to  the  allantoid  membrane — an  organ  situated  between  the 
cWion  and  amnion,  and  receiving  the  foetal  urine  up  to  the  period 
**f  birth,  when  it  (the  urachus)  generally  disappears.    In  some 
^ftftes  I  have  known  it  remain  for  a  considerable  time  after  birth, 
*he  young  animal  for  some  time  discharging  the  urine  at  the  urn- 
*Uicus,  but  this  gradually  disappearing  as  the  animal  got  older, 
generally  a  few  weeks  after  birth. 

Here  the  butcher's  discovery  was  certainly  a  very  uncommon 
°Ue,  to  find  the  urachus  entire  and  pervious  in  an  animal  consider- 
ably more  than  two  years  old !  I  am  not  aware  of  there  being 
?Uy  such  thing  on  record ;  if  there  is,  I  have  never  met  with  it  either 
**l  practice  or  any  writing.  The  fact  also  that  the  animal  was 
diseased  in  the  joints,  pus  being  deposited  in  several  of  them, 
*xiakes  it  very  probable  that  there  was  pus  in  this  urachus ;  the 
butcher  had  never  met  with  such  a  case,  and  he  did  not  examine 
it  very  minutely,  merely  keeping  it  as  a  curiosity  ;  he  knew  it  was 
not  common,  but  was  not  aware  that  it  was  so  uncommon. 

A  clever  veterinary  surgeon,*  and  one  who  has  had  a  good 
practice,  stated  to  me  that  he  had  never  examined  the  carcass  of  a 
young  animal,  including  foals,  that  died  or  was  killed  for  joint 
disease  but  had  the  urachus  entire,  and  that  in  these  cases  of  joint 
disease  the  urachus  always  contained  a  small  quantity  of  pus. 

*  Mr  G.  Stewart,  V.  S.,  Rothiemay. 
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I  examined  the  carcass  of  a  foal  that  was  shot  for  joint  disease 
it  was  about  four  months  old,  and  certainly  the  urachus  wim 
apparently  entire,  but  contained  no  pus.  The  subject  is  weB 
worth  investigation.  What  might  assist  in  the  obliteration  of  tLa 
urachus  would  be  passing  a  ligature  round  the  umbilical  cor — 
pretty  close  to  the  young  animal,  immediately  after  its  birth,  && 

That  the  pus  existing  in  the  urachus  might  be  taken  up  and  d« 
posited  in  jomts  in  various  parts  of  the  body,  is  very  likely  to  ta^B 
place ;  of  this,  the  absorption  of  pus  and  its  deposition  in  oth^ 
parts  of  the  body,  many  instances  might  be  adduced. 


Case  IX. — A  farm  overseer  in  my  neighbourhood  purcha 
eight  two-year-olds  from  the  West  country  ;  these  cattle  he  though" 
not  very  healthy-looking,  and  he  took  some  blood  from  the  ne^» 
of  each  to  make  them  thrive  better ;  without  fastening  the  wounczzz 
he  turned  them  when  bled  into  the  park.  The  days  were  raths 
cold  and  wet ;  the  wounds  on  the  necks  of  two  of  the  cattle  d^l 
not  heal  kindly,  they  gaped  out,  had  inverted  edges,  &c. ;  ve^= 
soon  the  whole  side  of  the  necks  of  the  two  became  swollen  a^H 
very  painful ;  they  could  not  eat.  I  was  then  called  to  visit  the-  -* 
ana  found  their  necks  very  much  tumified  and  hard,  with 
ichorous  discharge  from  the  wounds,  &c.  One  of  the  beasts  bek^~ 
in  fair  condition,  I  desired  its  being  slaughtered,  as  only  the  ne= 
would  be  lost.  The  other  beast  was  thm  and  not  worth  killir^a 
Everything  was  done  to  save  this  animal  that  could  be  thought  ^^» 
but  after  hanging  about  for  six  weeks,  it  was  thought  advisable  ^ 
have  it  destroyed,  as  it  had  been  perfectly  unable  to  stand  or  w^p 
for  some  time,  the  joints  generally  being  hot,  tumified,  and  ^^ 
tremely  painful.  A  post-mortem  examination  showed  every  cav 
about  the  various  jomts  filled  with  pus :  all  the  internal  org 
were  in  a  perfectly  healthy  state. 

I  am  of  opinion  that  the  diseased  joints  here  were  due  to  f^r 
absorption  of  pus  from  the  inflamed  and  suppurating  neck ;  a^^ 
this  absorbed  pus  being  deposited  in  the  joints,  set  up  irritati^^ 
and  the  low  hectic  fever  this  constitutional  irritation  product 
rendered  the  animal  a  hopeless  subject. 

Case  X. — I  attended  a  beast  that  had  got  a  kick  on  the  ho-  ~ 
joint,  which  was  laid  open.  One  week  had  elapsed  after  the  inji^^ 
before  I  saw  it.  The  lameness  was  extreme ;  at  every  movem —  * 
made  by  the  animal,  synovia  in  an  unhealthy  state  flowed  fre^^c 
from  a  small  opening  that  communicated  with  the  interior  of  " 
joint.  To  sweeten  the  discharge,  and  correct  the  diseased  stat^^i 
the  membrane  inside,  with  a  small  syringe  I  repeatedly  injected 
into  the  cavity  of  the  joint  "Beaufoy's  chloride  of  soda,"  dUmMted 
with  four  parts  of  water ;  after  this  I  closed  the  wound  by  ap» Jap- 
ing to  it  the  bichloride  of  mercury,  using  a  light  bandage  fori 
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short  time,  and  then  blistering  over  the  whole  joints  again  and 
again  with  a  blister.  After  the  lapse  of  about  two  months  it  had 
the  use  of  the  leg ;  the  joint  was,  however,  somewhat  stiffish  and 
enlarged  ever  after. 

(km  XL — Visited  a  grown  beast  that  had  got  a  kick  from  a 
horse  on  the  shoulder :  the  olecranon  was  fractured  or  loosened, 
bat  not  displaced ;  great  tumifaction,  with  heat  and  tenderness  of 
the  injured  parts,  and  inflammation  about  the  joint.  The  animal 
could  make  no  use  of  the  limb,  none.  I  took  a  good  bleeding  from 
the  neck,  gave  a  dose  of  opening  medicine,  and  applied  the  cold 
lotion  as  in  case  No.  IV.  for  ten  days,  when  the  animal  made  some 
xm  of  the  limb.     I  put  on  the  following  blister : — 

(   ft    Canthar.  pulver.,        .         .         5  iij.ss. 
No.  L       <  Venice  turpen tine,     .        .         3»j-88- 

(         Lard,         ....         gij. 

Mix. 

This  was  well  rubbed  in  over  the  joint,  with  but  little  improve- 
ment. Repeated  the  blister,  and  still  a  good  deal  of  lameness : 
applied  an  ointment  of  the  bin-iodide  of  mercury,  with  a  good  deal 
of  friction,  composed  of— 

(   Ht    Bin-Iodide,         .         .         .         5j. 
No.  VII.  j  Wax,         .        .        .        .         5j 

(  Lard,  .         .        .        .         5vrj. 

Mix. 

This  had  the  desired  effect.  After  a  few  weeks  the  animal  was 
quite  sound,  but  a  little  thickening  remained  about  the  injured  part. 

Case  XEL — I  was  called  to  an  old  calf,  a  strong  beast,  lame  on 
?Be  leg:  the  stifle  joint  enlarged,  hot,  and  tender.  Was  pretty  well 
***  general  health,  but  lean ;  applied  the  cold  lotion  of  case  No. 
*V.  for  one  week,  but  no  improvement ;  blistered  over  the  joint 
%^ith  No.  I.  blister,  Case  XI.,  but  no  better ;  passed  a  seton,  9 
*  l|*ches  long,  over  the  joint  on  the  outside,  keeping  it  in  operation 
^ith  savine  ointment;  when,  after  some  few  months,  it  had  the 
Partial  use  of  the  limb  ;  the  joint  thicker  and  stiffer  than  natural, 
?Ut  quite  hearty  to  run  after  its  fashion,  and  quite  able  to  shift  for 
*ts  meat.  This  beast  was  too  long  without  treatment ;  the  first 
*tage  of  the  attack,  rheumatic,  was  passed  before  I  saw  it. 

Case  XIII. — A  cross  cow,  a  strong  young  animal,  six  weeks 
after  calving,  was  observed  very  stiff  when  out  to  the  water,  some- 
times one  and  sometimes  another  limb  would  be  stiffer  than 
the  others.  Considerable  constitutional  irritation  being  present, 
blood  was  taken  to  the  extent  of  four  quarts  or  thereby,  and  some 
laxatives  given,  but  the  animal  was  no  better.  Particular  parts  of 
the  animal,  those  apparently  most  affected,  were  rubbed  with  a 

TEAKS.— MABCH  1863.  2  K 
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stimulating  embrocation — spirits  turpentine,  with  one-fourth  pa.^»t 
olive  oil  added — and  still  no  improvement.  The  appetite  fail&  «^} 
grinding  of  the  teeth,  &c,  ana  the  yield  of  milk  became  les-^»; 
gave  for  one  week  the  powders  described  in  Case  No.  V.,  oneevez^j 
night  in  gruel,  and  still  no  improvement.  The  animal  now  lcr^st 
the  power  of  walking,  and  scarcely  rose  up  at  all ;  the  joints  becarr»e 
tender,  hot,  and  enlarged ;  and,  as  she  was  in  good  condition,  tiTie 
owner  sold  her  to  a  butcher.  When  slaughtered  there  was  scarc^sly 
a  joint  (if  any)  in  which  there  was  not  more  or  less  of  pus.  I  cESid 
not  examine  the  membranes,  as  she  was  slaughtered  some  da^ys 
before  I  was  aware.  This  was  clearly  a  case  of  rheumatism,  tL  Eli- 
minating in  inflamed  joints,  with  a  deposit  of  pus  in  them. 

The  following  are  some  of  the  powders  and  lotions  referreck^   to 
in  the  foregoing  section. 

Stimulating  Stomachic  Powders. 

R    Carb.  am.  pulv.,        .        .  3  iij. 

Nitre  pulv.,       .         .         .  5jv« 

No.  V.       I  Ginger  pulv.,    ...  3  iij. 

Gentian  pulv., .        .        .  3  }*• 

Aqua  am.,  sp.  gty.  880,  fl.,  3  ij« 

Mix;  one  dose. 

Tonic  Powders. 

!R.  Ferri  sulph.  pulv.,  .  .  3iij- 
Gentian  pulv.,  .  .  .  3jv« 
Ginger  pulv.,    .         .         .  3  ij- 

Carb.  am.,        .        .        .         3j*s8. 

Mix ;  one  dose. 

The  White  Lotion. 

(   ft.    Zinci  sulph.,     .        .         .         £vj. 
No.  VIII.  ]  Plumbiacet.,   .         .         .         5j. 

(  Spring  water,  .        .        .         £xx. 

Mix. 

PREVENTION  OF  JOINT-ILL. 

One  of  the  first  rules  that  a  stockmaster  should  adopt  is  to  m  —A^e 
a  good  selection  of  animals,  whether  sheep  or  cattle ;  this  may*"  ~~  "e 
depended  on — that  there  are  healthy  and  unhealthy  flocks  of  sh  eeP 
to  seclect  from,  and  there  are  healthy  and  unhealthy  herds  of  ca-  ^j 
from  which  to  select  animals  for  breeding  purposes;  the  best  fori^^!?* 
and  best  conditioned  animals  to  look  at  may  not  be  the  most  elig^^" 
to  breed  from — may  not  produce  the  most  healthy  stock. 

Medical  gentlemen  tell  us  that  they  know  strumous  persc^ns' 
even  when  in  perfect  health,  by  merely  looking  at  them.  I  a? 
not  sufficiently  versed  in  these  matters  to  say  how  far  this  is  o  ^  lB 
not  true ;  but  I  am  not  aware  that  any  such  power  of  diagn^^IS 
and  prognosis  is  possessed  by  any  stockmaster,  experienced  caU^e" 
breeder,  or  veterinary  surgeon;  at  any  rate,  I  find  such  £^6r- 
sons  are  as  often  deceived  in  the  animals  they  purchase  a* 
sales,  as  are  others  of  far  less  note  as  judges  of  cattle,  sheep,  &^- 
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There  is  one  reliable  source  of  information  open  to  all  pur- 
lasers  of  breeding-stock — acquire  a  knowledge  of  the  antece- 
ents  of  the  stock  from  which  he  purposes  to  purchase :  what 
percentage  of  such  stock  have  died  from,  or  been  slaughtered  for, 
isease  within  a  given  number  of  years  back?  With  what 
iseases  have  they  been  affected  ?  Have  rheumatic  or  tubercular 
iseases  appeared  in  the  stock?  and  to  what  extent  have  they 
availed?  Examine  the  premises  on  which  they  have  been 
aised,  and  find  out  from  observation  and  inquiry  how  they  have 
)een  treated  when  young. 

It  is  many  years  since  an  Englishman,  in  writing  on  the  breed- 
ing of  cattle,  said,  "  All  good  stock  must  be  bred  with  attention 
ind  well  fed ;  it  is  necessary  that  these  two  essentials  in  this 
species  of  improvement  should  always  accompany  each  other,  for 
without  resources  of  keeping  it  is  vain  to  attempt  raising  a 
capital  stock."  Every  purchaser  of  good  cattle  should  value  his 
*m  resources,  for  it  is  in  the  highest  degree  absurd  to  purchase 
'gh-bred,  well-housed,  well-fed  cattle,  and  put  them  on  a  farm 
?  poor  soil,  meagre  keep,  and  filthy,  ill-ventilated,  or  ill-drained 
Dements.  It  is  also  true  that  many  bulls  that  are  sold  at 
gh  figures  and  from  good  stock,  have  been  pushed  by  keep,  &a, 

the  highest  degree  of  fattening  and  growth — circumstances 
ten  becoming  a  source  of  weakness. 

To  physiologists  it  is  a  well-known  fact  that  warm-blooded 
imals  require,  for  the  due  support  of  life  and  proper  develop- 
*nt  of  the  body,  substances  which  are  divided  into  two  classes : 
e  nitrogenised  and  the  non-nitrogenised  ;  the  former  of  these 
e  animal  system  converts  into  blood,  the  latter  cannot  be  made 

undergo  this  transformation  ;  from  the  blood  are  formed  all  the 
ganised  tissues,  i.e.,  from  the  nitrogenised  portion,  of  the  ali- 
ent.  The  other  class  of  substances,  non-nitrogenised,  supports 
e  process  of  respiration.  The  first  are  called  the  plastic  ele- 
cts of  nutrition,  the  second  the  elements  of  respiration.  Liebig's 
id  others'  chemical  researches  have  shown  that  all  the  portions 
vegetables  that  can  afford  nourishment  to  animals  contain 
nstituents  which  are  rich  in  nitrogen ;  and  ordinary  experience 
ows  us  that  animals  require  less  of  those  plants  for  the  due 
pport  and  nutrition  of  their  bodies,  just  in  proportion  as  they 
>ound  in  these  nitrogenised  elements ;  and  it  is  well  known 
at  these  important  products  are  especially  abundant  in  the 
eds  of  our  different  kinds  of  grain,  and  of  pease,  beans,  and 
ntils,  and  in  the  roots  and  juices  of  many  of  our  agricultural 
Bgetables. 

Liebig,  after  referring  to  the  nutritive  powers  of  nitrogenised 
Nstituents,  thus  writes :  "  While  the  preceding  considerations 
ave  no  doubt  as  to  the  way  in  which  the  growth,  the  increase  of 
tass  in  an  animal  is  carried  on,  there  remains  the  question — 
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What  is  the  function  performed  in  the  animal  system  by  sab- 
stances  containing  no  nitrogen,   such    as    sugar,   starch,  gum, 
{>ectine,  &c.  ? "    In  order  to  enable  ns  to  answer  this  question  truth- 
uily  and  intelligently,  we  must  glance  at  the  element  oxygen  in 
some  of  its   important  relations  to   life.     The   observations  of 
vegetable  physiologists    and    the    researches   of    chemists  have 
mutually  contributed  to  establish  the  fact,  that  the  growth  and 
development  of  vegetables  depends  on  the  elimination  of  oxygen 
In  contra-distinction  to  vegetable  life,  the  life  of  animals  exhibits 
itself  in  the  continual  absorption  of  the  oxygen  of  the  air,  and 
its  combination  with  certain  component  parts  of  the  animal  body 
or  food.     Oxygen  is  principally  absorbed  into  the  animal  body 
by  the  lungs  and  skin ;   in  the  animal  system  it  unites  with  the 
carbon  contained  in  the  food  furnished  to  the  animal,  carbonic-acid 
is  the  result ;  and  the  union  is  distinguished  also  by  the  produc- 
tion of  heat — the  principal  source  of  animal  heat. 

But,  when  animals  are  tied  closely  up,  debarred  from  exercise, 
and  the  houses  in  which  they  are  so  kept  are  warm,  and  the 
animals  are  fed  on  substances  containing  sugar,  starch,  gum,  pec- 
tine  (these  are  rich  in  carbon),  then,  under  these  circumstances, 
there  is  a  very  small  quantity  of  oxygen  absorbed  and  much  carhon 
supplied  by  the  food.  There  is  comparatively  little  of  this  carbon 
required  for  the  production  of  heat  in  conducting  the  respiratory 
process,  and  all  the  remainder  is  employed  in  the  production  of  a 
substance  which,  in  the  normal  state,  only  occurs  in  small  quan- 
tity as  a  constituent  of  the  nerves  and  brain — this  substance  is 
fat. 

The  flesh  of  wild  animals  is,  almost  always,  devoid  of  fat,  while 
that  of  stall-fed  animals  is  covered  with  it.  When  the  fattened 
animal  is  allowed  to  move  freely  in  the  open  air,  or  compelled  to 
draw  heavy  burdens,  the  fat  again  disappears ;  it  is  thus  plain, 
that  the  formation  of  fat  in  the  animal  system  is  the  result  of  a 
want  of  a  due  proportion  between  the  food  taken  into  the  stomach 
and  the  oxygen  absorbed  by  the  lungs  and  skin.  A  pig,  when 
fed  with  highly-nitrogenised  food,  becomes  full  of  flesh  ;  when  fed 
with  non-nitrogenised  food  it  acquires  little  flesh  but  a  thick  layer 
of  fat.  Fat  is  thus  an  abnormal  deposit — certainly  not  com- 
patible with  the  highest  development  of  the  animal  system,  and 
does  not  indicate  a  truly  healthy  and  vigorous  state  of  the  animal 
body.* 

What  I  now  urge  upon  the  notice  of  those  raising  cattle  is  this: 
bulls  and  heifers,  when  young,  if  intended  for  breeding  purpose, 
should  not  be  kept  and  treated  after  the  manner  of  cattle  fattening 
fof  the  butcher,  as  is  too  commonly  the  case,  but  the  very  reverse; 

*  The  reader  should  consult  '  Professor  Johnston's  Agricultural  Lectures/  td 
'Mulder  and  Liebig  on  Vegetable  and  Animal  Physiology,'  &c. 
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x>od  rich  in  nitrogen  should  be  liberally  supplied  to  them ;  the 
3aildings  they  occupy  should  be  perfectly  ventilated ;  they  should 
save  ample  scope  for  exercise,  with  no  possibility  of  the  air  they 
breathe  being  contaminated; — these  are  the  circumstances — the 
proper  conditions — which  will  in  general  insure  a  stock  of  hardy, 
aealthy,  and  prolific  beasts.  They  may  not  be  so  very  nice  to 
Look  at  as  the  extremely  fat  beasts  are,  but  they  will  be  found 
better  and  far  surer  property.  Young  bulls  raised  on  the  fatten- 
ing principle  are  jolly  beasts  to  look  at,  but,  being  very  tender  and 
delicate,  are  not  in  any  way  fit  at  their  age  to  serve  the  large  cows 
to  which  they  are  often  turned  out,  consequently  they  injure  them- 
selves, are  soon  affected  with  joint-ill,  or  are  otherwise  perfectly 
pseless  for  breeding  purposes.  Bulls  of  the  shorthorn  breed  are, 
in  general,  put  far  too  soon  to  serve  cows ;  such  a  practice  of 
making  use  of  animals  for  breeding  purposes  prematurely,  and 
Wore  they  have  arrived  at  some  degree  of  maturity,  tends  not 
only  to  reduce  the  breed  in  size,  but  destroys  the  stamina  of  that 
particular  family,  and  renders  them  much  more  subject  to  scrofu- 
lous and  rheumatic  affections,  with  all  their  concomitant  or  result- 
ant evils,  such  as  tuberculosis,  joint-ill,  &c. 

I  would  recommend  that  in  the  calf-byre  each  young  calf  should 
>e  allotted  a  space  6  feet  square,  not  tied  at  all,  and  allowed  to 
urop  about  at  will.  The  divisions  forming  the  calf-boxes  should 
onsist  of  narrow  splits  of  wood,  upright,  with  3-inch  openings 
etween  every  two,  are  4  feet  high,  and  afford  full  scope  to  the 
^rculation  of  pure  air.  I  have  had  experience  that  the  stock 
Used  in  these  houses  is  admirably  healthy. 

Every  grass  field  on  which  cattle  are  put  to  graze  night  and 
ay  should  be  accommodated  with  a  perfect  shelter  from  cold 
rinds,  rains,  or  excessive  heats;  this  may  easily  be  effected  by 
aising  temporary  houses  of  wood;  the  stock  occupying  every 
^closure  should  have  free  access  to  such  houses.  A  house  30  feet 
Dug  and  10  feet  wide  inside,  would  shelter  some  twenty  cattle  of 
wo  years  old.  These  erections,  being  placed  at  the  crossings  of 
livisions  or  fences  would,  by  a  little  contrivance,  be  available  to 
ttore  enclosures  than  one ;  and,  where  fairly  tried,  will  be  found 
>f  immense  benefit  to  cattle  during  the  extremes  of  cold  or  heat 
It  is  not  the  amount  of  heat  or  cold  in  this  temperate  climate  that 
ioes  the  injury  to  animals,  &c,  it  is  the  transition  from  heat  to 
cold,  and  vice  versa,  that  is  to  be  dreaded  ;  and  it  has  been  found 
?y  experience  that  the  transition  from  severe  cold  to  excessive  heat 
l8  the  source  of  far  more  and  greater  evils  to  the  animal  system 
"ton  is  the  transition  from  heat  to  cold.  It  is  almost  needless  to 
**y  that  every  inclosure  should  be  furnished  with  a  full  supply  of 
good  water,  available  at  all  times  to  its  occupants.  Attention  to 
toese  generalities  will  go  a  great  way  towards  preventing  joint-ill 
lnd  other  affections  of  analogous  character. 
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CONCLUDING  EEMAKKS  ON  JOINT-ILL. 

I  have  thus  very  briefly  gone  over  some  of  the  causes,  "  remotes" 
and  "  proximate,"  that  induce  joint-ill  or  joint-disease,  both  direct"^ly 
and  indirectly;  I  have  given  a  few  cases  simply  as  they  occurr^^d 
to  and  were  treated  by  me  in  my  everyday  practice ;  I  have  raaczSe 
a  selection,  from  among  many,  of  those  cases  which  I  considerate! 
would  best  illustrate  the  different  phases  of  joint-ill ;  these  illusti        a- 
tions  include  the  treatment  adopted  by  me,  and  its  results.     Affe— — >c- 
tions  induced  by  external  injury  are  given,  because  I  conceive  t^Khe 
disease  of  the  joint  that  followed  the  injury  was  as  much  owing         to 
constitutional  irritability,  a  tendency  to  strumous  affections  in  t!T~  he 
animal,  &&,  as  to  the  direct  effects  of  the  injury;  in  other  won      «als, 
had  the  animals  been  in  a  perfectly  sound  and  healthy  conditiogr^n, 
the  injuries  received  might  have  passed  off,  in  most  cases,  wL^Kitli 
little  or  no  trouble.     And  I  may  say  that,  in  all  analogous  cait — wes 
that  have  occurred  in  my  practice,  I  have  adopted  the  same  tre'    —  nt- 
ment  as  that  now  explained — of  course  modified  by  and  adaptz»ed 
to  the  nature  of  the  case,  the  size  and  age  of  the  animal,  &c 

I  have  given  thirteen  cases  in  illustration — three  tubercul  -Bar, 
four  idiopathic  synovitis,  two  of  pus  deposited  in  joints  from  ott=Mier 
sources  within  the  bodv,  two  the  result  of  external  accidents,  a— ^&n& 
two  cases  following  rheumatism.  I  have  also  pointed  out  sok:  <^>nae 
things  that  I  conceive  would,  if  adopted,  tend  to  prevent  the  ^^  &P" 
pearance  of  this  most  intractable  malady. 

In  conclusion,  I  would  say,  if  every  veterinary  surgeon  woi^  ^>uld 
faithfully  record  and  make  public  his  own  experience,  and  HIS  o^"~^>WN 
experience  ONLY,  then  we  might  soon  be  in  possession  of  reliab^-^ble, 
extended,  and  useful  statistics  relating  to  health  and  disease  in  r  the 
lower  animals. 

I  have  already  said  that,  in  consequence  of  the  onward  raar-^s™ 
of  intellectual  enlightenment,  the  mass  of  general  readers  are  t^^ tet- 
ter prepared  for  appreciating  and  profiting  by  the  perusal  of  vrr~  an/ 
professional  disquisition  than  they  were  a  few  years  back ;  tK   'hey 
are  also  far  better  judges  of  the  true  value  of  the  services  <^^  of 
scientific  men,  whether  that  service  be  spent  on  the  human  or         the 
brute.     And  whether  we  have  the  talent  or  the  perseverance^^  to 
investigate,  detect,  and  demonstrate  them  or  not,  there  cannot         he 
a  doubt  but  the  animal  system,  in  health  and  under  disease,  is       re- 
gulated by  laws  as  precise  in  their  nature,  as  specific  in  their  clr^ar- 
acter  and  action,  and  as  demonstrable  even  in  their  profunditi^i  m 
are  the  laws  that  determine  the  motions  of  the  beautiful  orbs  fcl^ 
sweep  in  silent  majesty  over  our  heads,  or  the  no  less  wondrous 
ocean  that  rolls  in  grandeur  "  around  our  much-loved  isle."  ^ 

i 
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ff  EXPERIMENTS  WITH  FOUR  DIFFERENT  VARIETIES  OF  OATS. 
By  William  Walker,  Ardunckart,  Aberdeenshire. 
[Premium — £1 5.] 

IE  farm  where  the  experiment  was  conducted  is  all  wrought 
be  six-course  rotation;  average  elevation  650  feet;  lies  33 
\  inland.  The  field  where  the  experiment  was  conducted 
s  to  the  south,  well  sheltered  from  the  north  by  a  hill  and 
n-up  plantation ;  ploughed  up  after  lea  in  the  autumn  to  the 
i  of  6  inches;  extent,  16  imperial  acres;  soil,  derived  from  a 
(tone  formation,  a  light  brown-coloured  loam  about  12  inches 
resting  on  a  clay  subsoil  partially  mixed  with  gravel  and 
'ally  dry.  Four  acres  were  measured  off  in  the  centre  of  the 
both  equal  in  quality  and  condition,  one  acre  allowed  for 
plot,  and  these  separated  by  spaces  30  inches  wide.  The 
sown  was  all  of  crop  1 860 — of  the  stock  that  gained  the  first 
8  in  their  respective  classes  at  our  local  seed-show.  The 
>h  and  English  Birlie  varieties  I  procured  from  respectable 
ers  in  the  neighbouring  parish.  The  Kildrummy  and  Potato 
?een  grown  on  the  farm  for  years. 

Crop  1861. 

le  different  kinds  were  all  sown  with  a  drill-machine,  5  inches 
t*  on  the  21st  of  March.     Quantity  of  seed  sown  per  acre  : — 

Plot  1.  Kildrummy  Oats,      3  bushels,  4J  lb.  ;  weight  per  bushel,  44  lb. 

...   2.  Potato  Oats,               3  bushels,  35  lb. ;  „                 42  lb. 

...    3.  Scotch  Birlie  Oats,    2  bushels,  37  lb.  ;  „                 44  lb. 

...   4.  English  Birlie  Oats,  3  bushels,  34  lb. ;  „                 42  lb. 

11  the  kinds  showed  braird  on  the  15th  of  April.     Plots  2  and 

)ked  thinner  of  plants  than  the  other  two. 

ay  15. — All  looking  quite  healthy. 

me  14. — Examined  more  particularly  ;  find  the  thin  plots  al- 

d  to  now  have  made  rapid  progress  in  tillering :  to  all  ap- 

ance  will  not  be  behind  the  others  as  to  number  of  plants ;  all 

plots  have   a  fine    healthy  appearance :   average  length  of 

is,  12  inches. 

une  20. — No.  1,  looking  well  and  thick  on  the  ground  ;  No.  2, 
a  little  thinner  but  tillering  well,  and  continues  to  retain  a  fine 

Ithy  dark-green  colour.  No.  3  seems  thicker  of  plants  than 
of  the  others,  notwithstanding  it  having  less  seed,  but  does 
look  so  healthy.  No.  4  was  thinnest  of  plants  at  brairding, 
is  now  fully  as  thick  as  any  of  the  others.    This  variety  has 
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shown  the  best  tillering  qualities;  average  length  of  stems, 
inches. 

June  26. — Examined  by  two  members  of  the  Highland  Sociel 
whose  report  is  annexed,  who  also  checked  the  measurement 
the  plots. 

July  5. — Nos.  3  and  4  showed  ear,  but  Nos.  1  and  2  not  1 
10th  July. 

July  18. — Nos.  3  and  4  full  shot ;  average  length  of  stems,  3  ft 
6  inches ;  length  of  ears,  8  inches ;  ears  of  No.  4  fully  as  long,  t 
scarcely  so  rich  to  appearance.  Nos.  1  and  2  not  full  shot,  a 
leaves  still  growing ;  ears  about  the  same  length  in  No.  1  as  N 

3  and  4 ;    No.  2  is  about    one   inch   shorter,  but  seems  rict 
than  any  of  the  others. 

July  31. — Examined  by  committee,  whose  report  is  annexed. 

Aug.  6.— Nos.  1  and  2  full  shot  and  filling  well.    The  3d 
August  was  a  perfect  tempest  of  wind  and  rain,  which  partia 
laid  all  the  plots,  but  not  to  any  great  extent. 

Examined  on  the  15th — all  the  plots  risen  again ;  Nos.  3  a 

4  ripening  fast,  and  to  all  appearance  will  be  both  ready  at  sa: 
time :  Nos.  1  and  2  about  a  week  later. 

Plots  3  and  4  all  cut  on  the  10th  of  September. 

Plots  1  and  2  cut  on  the  17th  of  September. 

Plots  3  and  4  all  carried,  each  carefully  weighed  on  the  ste 
yard,  and  stacked  by  itself,  18th  September. 

Plots  1  and  2  underwent  the  same  operations  on  the  30th  S« 
tember. 

All  thrashed  (the  machine  carefully  cleaned  before  testing  es 
variety)  between  the  13th  and  17th  of  January  1862.     Gr 
dressed,  measured,  weighed,  and  in  each  case  deducted  from 
gross  weight  of  the  crop. 

The  following  Table  shows  the  results : — 


T^ 
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Experiment  on  Crop  1862. 

The  field   where    this    experiment   was   conducted  contain^""15 
11  acres  very  good  yellow  outfield  land  ;  soil  from  8  to  10  inch^^a 
deep,  resting  on  an  open  subsoil  inclining  to  clay,  and  naturalL— -1 
dry;  well  sheltered  from  the  north  and  west  by  hills  and  grown-u^^  P 
plantations ;  broken  up  from  lea  in  the  month  of  February,  and  th      -e 
depth  of  furrow  6  inches.    Four  acres  were  measured  off  in  th       -e 
centre  of  the  field,  of  equal  quality  and  condition,  divided  int^-  -° 
plots  of  an  acre  each,  by  spaces  2  feet  wide  all  round.     The  oat  ^=38 
were  all  sown  on  the  5th  of  April  with  a  drill-machine  5  inche    ^ss 
apart.     Seed  of   this  and  last  year's  experiment  deposited  at  —     a 
depth  of  from  1  to  2  inches. 

The  seed  sown  was  of  the  produce  of  the  crops  in  last  year'  " r  Ja 
experiment,  and  the  quantities  per  acre  were  as  below : — ■ 

Plot  1.  English  Birlie  Oats,  3  bushels,  26  lb. ;  weight  per  bushel,  43  lb. 
...   2.  Scotch  Birlie  Oats,    3  bushels,  18  lb. ;  „  42Jlb. 

...   3.  Potato  Oats,  3  bushels,  21  lb. ;  „  44  lb. 

...   4.  Kildrummy  Oats,      3  bushels,    lib.;  „  4241b. 

All  the  varieties  showed  braird  on  the  2oth  April,  and  looke  *^sd 
well  and  very  equal.  Plots  3  and  4  looked  rather  thinner  c-^  o1 
plants. 

Examined  May  28. — No  marked  difference  in  any  of  the  plot^  ^9 
except  3  and  4,  which  seemed  still  a  little  thinner  of  plants. 

June  10. — All  looking  well ;  Nos.  3  and  4  plots  much  improvec^- 
The  grub  seems  to  be  working  a  little  on  these  two  plots,  bu^— * 
scarcely  more  than  visible. 

Examined  June  20. — Find  the  grub  has  done  no  farther  damag:^^ 
since  last  examination  was  made,  and  the  plants  are  still  making  -*k 
great  progress  in  tillering — all  the  plots  showing  a  fine  health  -^*J 
appearance.  _ 

Examined  by  two  members  of  the  Highland  Society,  on  June  2^^; 
whose  report  is  given. 

July  21. — Plots  1  and  2  showing  ear. 

Aug.  4. — Plots  3  and  4  showing  ear. 

Aug.  9. — Nos.  1  and  2  fully  shot,  and  commenced  to  fill.   Scar&^ 
ly  any  difference  between  either. 

Aug.  19. — Plots  3  and  4  fully  shot,  and  commenced  to  fill 
Except  the  difference  in  the  time  of  shooting  of  the  differed 
Pilots  mentioned,  there  was  nothing  else  worth  recording. 
ng*  BO.— Examined  by  members  of  Highland  Society. 
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Sept  25. — Plot  No.  1,  English  Birlie,  is  within  about  four  days 
of  ripening :  length  of  ear,  8  inches. 

Sept.  25. — Plot  2  (Scotch  Birlie)  is  nearly  ripe :  length  of  ear, 
9  inchea  Plots  3  and  4  are  also  nearly  ripe :  length  of  ear,  8 
inches.    In  the  latter  plot,  the  length  of  ear,  9£  inches. 

Sept.  29. — Examined,  and  find  No.  1  is  now  full. 

Plots  1,  2,  and  3,  reaped  1st  October ;  plot  No.  4,  7th  October. 

The  three  first-mentioned  plots  all  carried,  weighed,  and  stacked 
on  9th  October,  and  plot  No.  4  on  17th  October. 

All  the  plots  thrashed,  grain  dressed,  measured,  weighed,  be- 
tween the  13th  and  20th  of  same  month,  and  in  each  case  de- 
ducted from  the  gross  produce. 

The  following  Table  shows  the  results : — 


Table 
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The  regulations  given  out  by  the  Highland  and  Agricultural 
>ciety  of  Scotland  for  conducting  this  experiment  have  been 
rictly  observed  in  every  particular ;  the  most  particular  operations 
ere  done  with  my  own  hand.  I  do  not  think  it  would  have  added 
cch  to  the  value  of  the  experiment  to  have  done  it  in  duplicate, 

it  is  rather  a  difficult  matter  to  get  four  acres  equal  in  quality 
id  condition.  It  would  be  almost,  at  any  rate  in  this  locality, 
lpossible  to  get  eight  acres  in  one  field  equal.  I  have  preferred 
aking  these  experiments  on  the  best  outfield  land  I  had,  in  order 

be  less  liable  to  lodge.  For  my  own  part  I  feel  a  difficulty  in 
certaining  the  merits  of  the  different  varieties  from  the  many 
-uses  affecting  the  results,  the  most  powerful  of  which  is  the 
*ture  of  the  season — the  one  variety  giving  the  best  return  in 
le  season,  and  proving  deficient  in  the  next.  The  Kildrummy 
it,  which  is  a  late  variety  and  suitable  for  a  late  district,  has  pro- 
ceed most  value,  taking  the  good  and  bad  seasons  together.  For 
savy  land  in  late  districts  I  prefer  the  Scotch  Birlie  oat  for  land 
"oken  up  from  lea,  and  the  English  Birlie  for  land  after  turnips. 
3me  people  prefer  the  Sandy  oat  for  land  after  turnips,  and  I 
*ve  seen  it  in  some  cases  answer  very  well ;  but  in  a  late  district 
think  the  English  Birlie  more  suitable,  as  it  is,  in  my  experience 
good  deal  earlier,  which  is  of  course  of  great  consequence,  espe- 
illy  in  a  season  like  the  present. 


PfcRiMENTS  on  Different  Varieties  of  Oats  on  the  Farm  of  Ardunckart, 
by  Mr  William  Walker,  Tenant  of  the  Farm.— Crop  1861. 

Ardunckart,  by  Mossat,  Aberdeenshire. 
We,  Peter  Reid,  farmer,  Nether  Kildrummy,  by  Mossat,  and 
ties  Porter,  land-steward  at  Monymusk,  both  members  of  the 
gbland  and  Agricultural  Society  of  Scotland,  in  terms  of  in- 
actions given  us  by  Mr  Hall  Maxwell,  Secretary  of  the  Society, 
^e  carefully  inspected  said  experiments  on  the  farm  of  Ardunc- 
~t,  and  have  to  report  as  follows,  viz. : — 


First  Inspection,  27th  June  1861. 

1.  The  soil  is  composed  of  a  red  loam  about  12  inches  deep, 
iting  on  a  soft  subsoil  of  yellow  clay,  partially  intermixed  with 
^.vel.  The  experiments  have  been  made  in  the  centre  of  a  large 
Id  sloping  to  the  south,  and  the  soil  appears  to  be  particularly 
iform  both  in  quality  and  condition. 

2.  The  experimental  plots  are  four  in  number,  and  the  names 
the  different  varieties  of  oats  sown  on  them  are,  1st,  Kildrummy 

Mb;  2d,  Potato  Oats;  3d,  Scotch  Birlie  Oats;  4th,  English 
rlic  Oats. 
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3.  One  acre  of  land  has  been  set  apart  for  each  plot,  and  we 
have  checked  the  measurements  and  found  them  to  be  correct. 

4.  The  plots  all  around  have  been  carefully  separated  by  clear 
spaces  of  fully  30  inches  wide. 

5.  The  seeds  have  been  very  systematically  sown  in  drills  5 
inches  apart. 

COMPARATIVE  APPEARANCE  AND  PROGRESS  OP  EACH  CROP. 

Plot  1  looks  healthy  and  close  on  the  ground  ;  stems  about 
18  inches  long. 

Plot  2  appears  somewhat  thinner  of  plants  than  Plot  1,  but 
the  stems  are  darker  in  colour,  and  the  leaves  a  good  deal  broader 
than  on  any  of  the  other  plots. 

Plot  3  looks  fully  closer  in  plants  than  any  of  the  others,  but 
scarcely  so  luxuriant  and  dark  in  the  colour  as  the  last  plot. 

Plot  4  is  nearly  similar  in  colour  and  in  thickness  of  plants  to 
No.  1. 

The  present  appearance  of  the  crops  on  all  the  plots  is  good — 
fully  equal  to  the  average  on  the  best  fields  in  the  country. 

Second  Inspection,  31*£  Jultfl861. 

Plot  1.  Not  yet  fully  shot;  still  in  a  growing  state;  average 
length,  3£  feet  of  stem ;  leaves  not  begun  to  fall  down. 

Plot  2.  Still  growing ;  average  length  of  stalks  3  feet  3  inches  ; 
ears  not  quite  so  large  as  in  any  of  the  other  plots. 

Plot  3.  About  3  feet  6  inches  long  in  the  stems ;  farther  ad- 
vanced by  about  a  week  than  any  of  the  other  plots ;  ears  large, 
and  grain  filling  fast. 

Plot  4.  Grain  fully  shot ;  average  length  of  stem,  fully  4  feet, 
and  the  general  appearance  of  the  crop  is  rather  the  best  on  the 
field. 

None  of  the  plots  have  been  in  the  least  laid  down  by  the  late 
rains,  nor  are  they  likely  to  be  so  this  year. 

The  land  in  question  appears  to  have  been  previously  well  culti- 
vated, and  it  is  perfectly  free  from  weeds ;  and  looking  at  the 
clayey  nature  of  the  soil,  and  the  excellent  exposure  of  the  farm, 
we  would  consider  it  specially  adapted  for  the  growth  of  clean,  good 
grain.     The  experimental  plots  are  of  a  fine  size,  and  not  too 
numerous,  as  is  often  the  case ;  and  they  will,  therefore,  be  the 
more  easily  kept  correct.     The  rules  of  the  Society,  so  far  as  we  can 
see,  have  been  most  strictly  complied  with  ;  and  should  the  experi- 
ments be  carried  out  in  the  same  regular  and  careful  way  ii^>^ 
which  they  have  been  begun,  we  should  think  them  well  calculate.*^ 
to  afford  reliable  information  on  the  subject  for  which  they  ha.^.  e 
been  instituted. 

Peter  Eeid. 

2ist  July  1861.  James  Pobte:^^^ 
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Report  on  Experiments  on  Oats,  on  the  Farm  of  Ardunckart,  now  being 
carried  out  by  Mr  William  Walker,  Tenant  of  the  Farm. 

Ardunckart,  bt  Mossat,  Aberdeenshire. 
We,  Peter  Keid,  farmer,  Nether  Kildrummy,  and  James  Porter, 
land-steward,  Monymusk,  both  members  of  the  Highland  and 
Agricultural  Society  of  Scotland,  having  been  appointed  by  Mr 
Hall  Maxwell,  Secretary  of  the  Society,  to  inspect  said  experi- 
ments, which  we  have  carefully  done,  and  have  to  report  thereon 
as  follows: — 

First  Inspection,  26th  June  1862. 

1.  The  soil  on  which  the  experiments  are  being  carried  out  is 
quite  uniform  in  quality  and  condition.  It  is  good  yellow  outfield 
soil,  from  8  to  9  inches  deep,  on  an  open  red  subsoil,  and  on  a  sand- 
stone formation.  It  has  the  advantages  of  a  good  climate  and  an 
excellent  exposure  ;  the  field  slopes  gently  to  the  south-east,  and 
it  is  well  sheltered  from  the  north  and  west  by  hills  and  grown-up 
plantations. 

2.  One  acre  of  land  has  been  allowed  for  each  variety  of  oats, 
and  we  have  measured  the  different  plots  and  found  the  mea- 
surements correct.  The  lots  have  been  separated  by  clear  spaces 
of  fully  2  feet  wide,  and  they  have  been  hoed  and  kept  clear  of 
weeds  during  the  season. 

3.  The  oats  have  been  systematically  sown  in  drills  of  5  inches 
apart,  and  the  seed  appears  to  have  been  evenly  distributed  over 
the  ground.  The  varieties  used  are  four  in  number,  as  notified 
below : — 

Plot  1.  English  Birlie  Oats. — This  plot  looks  quite  healthy  and 
close,  and  the  stems  are  from  10  to  12  inches  long. 

Plot  2.  Scotch  Birlie  Oats. — The  appearance  of  this  plot  is 
very  similar  to  the  last  one,  only  that  the  stalks  average  fully  12 
inches  long. 

Plot  3.  Potato  Oats. — The  plants  on  this  plot  are  rather  thinner 
than  on  the  last  two.  The  stems  are  fully  12  inches  long,  with 
a  profusion  of  broad  dark-green  leaves. 

Plot  4.  Kildrummy  Oats. — A  small  portion  of  this  plot  has  been 
8%htly  eaten  by  the  grub,  otherwise  it  is  fully  as  close  on  the 
?round  as  anv  of  the  others,  and  the  stems  generally  about  the 
8a*&e  length.  " 

Second  Inspection,  ZOth  August  1862. 

i*lot  1.  English  Birlie  Oats. — The  crop  on  this  plot  is  well  filled, 

.arx<l  beginning  to  take  on  the  harvest  hue.     It  is  about  a  week 

**    advance  of  any  of  the  other  plots,  and  with  ordinary  good 

father  it  should  be  ready  for  harvesting  in  less  than  three  weeks. 
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Plot  2.  Scotch  Birlie  Oats. — This  plot  appears  to  be  rath, 
the  best  on  the  ground.  The  ears  are  large  and  well  forme 
and  the  grain  is  nearly  full,  and  we  should  think  it  would 
ready  for  harvesting  in  about  four  weeks  hence.  The  avera 
length  of  the  stems  is  3  feet  10  inches,  and  Plot  1  is  about  1 
same  length. 

Plot  3.  Potato  Oats.— The  stalks  on  this  plot  are  fully  4  F 
long,  but  they  are  thinner  on  the  ground  than  on  any  of  the  otl 
plots.  The  leaves  are  green  and  not  much  fallen  down,  and  - 
grain  is  not  yet  properly  filled.  It  will  likely  be  about  five  we  « 
hence  before  it  be  ready  for  the  scythe. 

Plot  4.   Kildrummy  Oats. — The  grain  on  this  plot  is  in 
same  stage  of  ripeness  as  that  on  the  last  plot.     The  stems 
quite  close  on  the  ground,  and  about  the  same  length  as  thos» 
Plot  3.     The  spots  eaten  by  the  grub  have  filled  up  well,  and 
crop  does  not  appear  to  have  suffered  any  damage  in  conseque^ 
of  the  thinning. 

Some  time  ago  Mr  Walker  submitted  to  us  the  propriety 
having  the  plots  done  in  duplicate.  Our  opinion  as  to  this  is,  tz 
they  are  much  better  when  done  single ;  for  in  this  hilly  and  une" 
surfaced  country  it  would  often  be  difficult  to  get  eight  or  ten  ac 
of  land  in  the  centre  of  a  field  of  equal  quality,  when  one-half 
quantity  would  readily  be  got  of  uniform  description.  Altho"" 
samples  of  the  seed  will  be  laid  before  the  Society,  we  may  hi 
mention  that  the  grain  on  all  the  plots  looks  clean  and  true  tcz 
kind,  and  free  from  all  admixture  of  any  other  sorts. 

Peter  Eeid. 
James  Ported 

30^  August  1862. 
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PBOCEfiDINGS  IN  THE  EDINBURGH  VETERINARY  COLLEGE. 

By  Professor  Dick. 

ouhkaby  of  Cases,  comprising  Diseases,  Injuries,  <kc,  amongst  Do- 
mesticated Animals,  registered  in  the  Clinical  Transactions  of  the 
-Edinburgh  Veterinary  College,  which  have  been  under  treatment 
during  the  months  of  October,  November,  and  December,  1862. 


Abscesses  in  various  parts, 
Apthae  epizootics  (murrain), 
Bones,  fractures  and  injuries  of, 
Broken  knees, . 
Bruised  heels,  . 

Bursae,  distension  of,  with  lameness, 
Cataract, 

Catarrh  and  sore  throat, 
Castration, 
Choking, 
Chorea, 
Colic,    . 

Colon,  rupture  of, 
Constipation  (obstinate), 
Cornea,  opacity  of, 
Cow-pox, 
Cracked  heels, 
Curb,  with  lameness,   . 
Diabetes  (Polyuria),     . 
Debility  (constitutional), 
Diarrhoea, 
Distemper, 
Docking, 
Dysentery, 
Ear,  canker  of, 
Enteritis, 

Examinations  as  to  soundness, 

„  „    pregnancy, 

Feet,  wounds  and  bruises  of,  . 

canker  in, 

corns  in,  with  lameness, 

inflammation  in  (Laminitis), 

pricks  in,  from  nails, 

quittors  in, 

navicular  disease  in, 

sandcracks  in, 

side-bones,  with  lameness, 
„    thrushes  in, 
Fistula  and  ulcers, 
Irost-bites  (legs), 
Qrease, 
**Ans.—  march  1863. 


Cattle  and 

Dogs,  Pigs, 

Sheep. 

Ac. 
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4 


-2  o 


488 


PROCEEDINGS  IN  THE 


Horses* 


Cattle  and 
Sheep. 


Dogs,  Pigs^ 

Ac. 


Gonorrhoea, 

Heart,  diseases  of, 

Hoemoptysis,    . 

Hysteria, 

Indigestion, 

Influenza, 

Joints,  injuries  to,  from  blows, 

Lameness,  elbow-joint, 

„        coffin,     „ 

„        fetlock,  „ 

„        hip, 

„        hock, 

„        .Knee, 

„        shoulder, 

„        stifle, 
Mange, 
Melanosis, 
Opthalmia  (specific), 
Paralysis, 

Pleurisy  and  bronchitis, 
Pleuro-pneumonia, 
Quidding, 
Rheumatism,    . 
Ringbones,  with  lameness, 
Roaring  and  thick  wind, 
Swelled  legs,    . 
„      sheath, 
Spavin,  with  lameness, 
Splints, 

Sore  back,  from  saddle, 
Staggers, 

Stomach,  distension  of  (hoven) 
Speedy  cuts,     . 
Strangles, 
Stringhalt, 
Sprains,  tendons,  and  ligaments, 

„      muscles, 
Tail,  injury  of, 
Teats,  injuries  of, 
Teeth,  diseases  of, 
Thoropins, 

Treads  and  overreaches, 
Tumours,  various, 
Uterus,  eversion  of,     . 
Weed,  . 

Worms,  intestinal, 
Wounds  and  bruises  other  than  feet, 

Geneeal  Abstract. 
Cases  amongst  horses,  . 

„  „        cattle  and  sheep, 

„  „        dogs,  pigs,  &c.   . 
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The  coincidence  is  somewhat  remarkable  that  cow-pox,  which, 
lerally  speaking,  is  a  very  rare  disease  in  the  bovine  tribe,  should 
re  made  its  appearance  in  certain  dairies,  since  the  date  of  last 
•ort,  at  the  same  time  that  small  pox  in  the  human  race  should 
re  raged  as  an  epidemic  in  various  localities.  Two  of  the 
dents  attending  the  classes,  as  well  as  two  of  my  workmen,  have 
;n  affected  with  the  latter  in  a  severe  form.  Both  of  the  stu- 
its  and  one  of  the  workmen  have  recovered,  but  the  other 
rkman  is  still  confined  with  the  disease.  From  murrain  and  cow- 
c  prevailing  among  animals  at  the  same  time  with  small-pox  in 
n,and  all  these  being  constitutional  diseases,  the  most  prominent 
nptoms  appearing  in  an  affection  of  the  skin,  it  would  seem  that 
atmospherical  constitution  of  the  season  during  which  they  have 
lultaneously  occurred,  must  have  exerted  a  considerable  influence 
their  origin  and  progressive  development. 
The  case  of  hysteria  occurred  in  a  mare  seven  years  old.  She 
s  brought  to  the  yard  for  examination  and  dissection.  The  mare, 
-  property  of  a  farmer,  had  been  more  or  less  affected  for  four 
irs.  Every  time  she  was  put  into  harness,  either  in  the  plough 
harrows,  and  worked  for  a  quarter  of  an  liour,  she  became  ex- 
5(1,  was  seized  with  a  shivering  fit,  dropped  suddenly  down,  rolled 
>ut,  and  in  a  short  time  recovered  and  rose  to  her  feet.  On 
:ting  the  same  amount  of  work  she  was  again  affected  in  a  similar 
liner.  This  having  continued  so  long,  with  no  hopes  of  recovery, 
i  owner  determined  to  have  her  destroyed.  This  was  done 
opening  the  carotid  artery,  and  after  death  a  careful  examina- 
n  was  made.  The  only  morbid  lesions  that  could  be  detected 
re  a  vesicular  enlargement  of  one  ovary,  and  a  chronic  inflam- 
»tion  and  thickening  of  the  mucous  membrane  of  the  uterus,  the 
wage  into  it  allowing  of  the  introduction  of  two  fingers.  On  the 
*t  appearance  of  the  disease  the  owner  was  advised  to  put  her  to 
N>rse,  which  was  done,  and  she  bore  a  foal,  which  she  nursed. 
«  disease,  however,  still  continued,  and  the  paroxysms  appeared 
be  uninfluenced  by  the  lactary  secretion.  After  the  first  foal, 
hough  frequently  in  season  and  stinted,  she  never  held, 
^n  looking  over  the  list,  the  most  notable  fact  is  the  large  pro- 
tion  of  injuries  of  the  feet  occurring  in  horses.  During  the 
Be  months  no  fewer  than  twenty-four  horses  were  brought  to  the 
d  lame  from  pricks  in  shoeing.  This  may  in  some  measure  be 
aUnted  for,  that  in  November,  in  consequence  of  the  sudden 
Bges  from  fresh  to  frost,  as  a  matter  of  course  the  shoes  of  a 
&ter  than  usual  number  of  horses  required  to  be  removed  for 
ghing  or  sharpening.  On  the  appearance  of  a  hard  winter  morn- 
it  is  the  usual  custom,  from  mere  local  convenience,  for  parties 
}Xkg  horses  to  frost  to  rush  to  the  nearest  smithy,  temporarily 
lUg  up  the  one  they  are  in  the  habit  of  shoeing  at,  and  the  con- 
Uenee  is,  the  smith,  partly  from  being  hurried,  and  partly  from 
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want  of  previous  knowledge  of  the  foot  of  the  horse,  either  drive* 
the  nails  in  to  the  quick,  or  too  closely  and  injuriously  upon  it,  thi« 
effect  of  which  is  to  cause  inflammation  and  suppuration  in  thi« 
injured  part,  and  subsequent  lameness. 

Amongst  the  cases  of  sprains  recorded,  the  only  ones  worthy  of 
note  are  those  of  the  muscles,  in  both  cases  the  psose  muscles  bein  g 
the  ones  injured.  The  common  cause  of  this  injury,  as  in  the»« 
cases,  is — the  animal,  when  dragging  a  load  up  an  ascent  durin  g 
frost,  slips  with  its  hind  feet,  and,  in  struggling  to  recover  itsel  f, 
strains,  and  frequently  even  ruptures,  these  muscles.  The  symp- 
toms somewhat  resemble  those  of  paralysis  of  the  hind  quarters, 
in  both  cases  the  animal  being  unable  to  rise.  Sprain  of  these 
muscles  can,  however,  easily  be  distinguished  from  paralysis,  inas- 
much as  in  the  former  lesion,  the  animal,  although  unable  to  rise, 
still  retains  the  use  of  its  legs,  and  also  of  its  tail,  the  parts  like- 
wise preserving  their  sensibility.  In  paralysis  the  parts  have  not 
only  lost  motion,  but  also  feeling,  which  can  easily  be  proved  i>y 
pricking  the  parts  with  a  pin.  Again,  in  sprain,  by  introducing" 
the  hand  into  the  rectum,  the  parts  may  be  felt  hot,  swollen,  arxo 
painful. 

Swelling  and  excoriation  of  the  legs,  followed  by  desquamation 
of  the  hair,  painful  cracks  of  the  heels  and  grease,  began  to  make 
their  appearance  towards  the  end  of  December.  Many  of  these 
cases  proved  very  troublesome,  causing  considerable  irritation  and 
sometimes  sloughing.  Indeed,  in  one  case,  sloughing  of  the  skin 
of  both  fore  legs,  extending  upwards  from  the  knees,  set  up  so 
great  amount  of  irritation  that  death  was  the  consequence.  The 
cause  of  these  excoriations  is  to  be  traced  to  the  long-continued 
wetness  and  coldness  of  the  season,  aggravated  no  doubt  by  occa- 
sional carelessness  of  the  groom,  who,  after  washing  the  feet  and 
legs,  allows  the  parts  to  dry  pf  themselves  without  the  necessary 
aid  of  salutary  friction,  or  the  application  of  bandages.  In  one 
or  two  cases  the  hair  on  the  lower  surface  of  the  belly  has  been 
thrown  off,  attended  with  a  degree  of  anasarcous  swelling  of  the 
sheath  and  other  dependent  parts.  A  liniment  composed  of  4  o£- 
of  rapeseed  oil,  and  1  oz.  of  Goulard's  extract  of  lead,  seemed  to 
be  the  best  application  to  rub  into  the  parts  once  or  twice  a-day. 

Although  a  great  number  of  cases  of  catarrh,  sore  throat,  and 
influenza  have  occurred  during  the  three  months,  they  have  gener- 
ally been  mild  and  recovered  favourably,  so  that  the  past  season 
has  been  on  the  whole  more  healthy  than  might  have  been  expected 
from  the  roughness  and  inclemency  of  the  weather. 

The  case  of  eversion  of  the  uterus  occurred  in  a  cow,  the  property 
of  a  gentleman  in  the  neighbourhood  of  the  city.  Being  otherwise 
engaged,  I  requested  my  assistant,  Mr  Strangeways,  to  attend  to 
the  case.  Accompanied  by  two  of  the  students,  he  proceeded  to 
the  byre ;  and  his  report  of  tta  ga»&  \s  as  follows.    On  his  arrival 
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he  found  the  whole  of  the  uterus  everted  and  protruded  through 
he  vulva,  the  viscus  very  much  inflamed,  and  the  adjacent  parts 
ouch  swollen.  On  inquiring  of  the  man  in  charge,  he  learned  that 
lie  cow  had  been  in  milk  for  several  months — a  remarkable  fact, 
8  in  the  majority  of  cases  this  accident  occurs  almost  immedi- 
tely  after  parturition ;  that  the  day  previous  he  thought  the  cow 
S8  a  "  bulling,"  she  straining  and  bellowing.  He  added,  that  on 
oing  into  the  byre  that  morning  about  6  o'clock,  he  found  her  in 
ie  state  she  was  then  in  at  mid-day ;  and  that  a  farrier  had  been 
snt  for,  who  had  made  long  and  ineffectual  efforts  to  return  it, 
ut  had  given  it  up  as  a  bad  job.  Mr  S.,  before  proceeding  to 
3place  the  parts,  administered  3  oz.  of  laudanum,  partly  to  quiet 
ae  animal,  and  partly  to  relax  the  muscular  fibres  of  the  neck  of 
:»e  uterus.  The  next  thing  done  was  to  get  a  stout  cart-rope 
cd  pass  it  round  the  body,  giving  the  ends  to  two  assistants,  with 
rders  to  tighten  it  at  every  strain  made  by  the  animal.  These 
rrangements  made,  the  next  proceeding  was  to  get  the  uterus 
s^ell  washed  with  tepid  water  so  as  to  remove  all  dirt.  In  the 
nean  time  she  got  down,  which  still  further  pressed  out  the  uterus. 
Ending  it  impossible  to  get  her  up,  he  had  her  hind  -  quarters 
>acked  up  with  straw,  the  ropes  tightened,  when  he  commenced 
he  difficult  task  of  returning  the  viscus.  This  was  done  by 
olding  it  up  with  a  wet  cloth,  and  with  one  hand  at  the  neck, 
pnjpressing  it  slightly,  and  with  the  other  doubled,  making  con- 
*»ued  pressure  at  the  fundus,  the  organ  was  returned,  the  animal 
Gaining  violently — so  much  so  that  it  was  necessary  to  retain  the 
aud  within  the  cavity  for  some  time,  the  assistants  all  the  while 
seping  the  rope  tight.  On  the  straining  somewhat  ceasing,  the 
terus  was  spread  out  in  its  right  place  with  the  still  clenched  hand. 
n  removing  the  hand  a  truss  was  applied  against  the  vulva.  The 
>pe  was  tied  tightly  round  the  body ;  to  this  on  each  side  were 
'ought  bands  from  the  truss.  A  second  rope  was  next  tied 
►Und  the  animal's  neck,  to  which  the  body-rope  was  fastened  by 
iree  cords,  one  below  the  brisket,  the  others,  one  on  each  side  of 
ie  shoulder.  All  being  properly  adjusted,  the  animal  appearing 
tiiet,  she  was  left  with  orders  to  the  man  that  after  her  rising, 
necessary,  the  several  ropes  were  to  be  tightened.  On  calling 
*e  next  day,  all  was  found  right,  and  she  continued  to  improve 
aily  and  do  well.  To  allay  any  inflammatory  symptoms,  a  dose 
f  saltpetre  and  salts  was  administered,  the  latter  tending  to 
revent  also  the  constipating  effects  of  the  laudanum. 
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Note. — The  awards  at  the  Battersea  Show,  having  already  been  published,  ar^ 

excluded. 

REPORTS. 

1.  L.15  to  John  Dove,Eccles  Newton,  Coldstream,  for  a  Report  on  the  efffe  •« 

of  special  manures  over  a  rotation. 

2.  L.15  to  William  Walker,  Ardunckart,  Mossat,  Aberdeenshire,  for 

Report  of  experiments  with  different  kinds  of  oats. 

3.  The  gold  medal  to  Robert  Scot  Skirving,  Campton,  Drem,  East-LothL^ 

for  a  Report  on  fish-offal  as  a  manure.  

4.  The  gold  medal  to  James  M'Gillivary,  V.  S.,  Rayne,  Insch,  Aberdeenshm. 

for  a  Report  on  weed  in  horses. 

5.  The  gold  medal  to  William  Robertson,  Erray,  Tobermory,  for  a  Report 

braxy  in  sheep. 

6.  The  gold  medal  to  C.  Y.  Michie,  forester,  Duthill,  Carrbridge,  fo:«: 

Report  on  the  formation  and  management  of  young  plantations. 

7.  The  gold  medal  to  Robert  Hutchison  of  Carlowrie,  Kirkliston,  fo:m: 

Report  on  recently  introduced  conifer®. 

8.  The  medium  cold  medal  to  John  Stevenson,  Garallan,  Cumnock,  fo>ii 

Report  on  the  cultivation  of  the  carrot. 

9.  The  medium  gold  medal  to  John  Morrison,  Coney  Park  Nurseries,  Stirlin 

for  a  Report  on  pruning  forest  trees. 

10.  The  medium  gold  medal  to  C.Y.  Michie,  forester,  Carrbridge,  fc*x: 

Report  on  the  diseases  of  forest  trees. 

11.  The  medium  gold  medal  to  John  Grigor,  Forres  Nurseries,  Forres,  fo 

Report  on  the  varieties  of  larch  cultivated  in  Great  Britain. 

12.  The  silver  medal  to  John  Morrison,  Coney  Park  Nurseries,  Stirling,  Fo 

Report  on  the  disease  of  the  larch. 

13.  The  silver  medal  to  J.  B.  Webster,  forester,  Verner's  Bridge,  Moy,  Irel^*.: 

for  a  Report  on  the  diseases  of  forest  trees. 

DISTRICT  COMPETITIONS. 
CATTLE. 
The  District  of  the  Border  Union  Society. 
Bulls.  David  Broadwood,  Crowhill,  Dunbar,  Silver  Me* 

Bulls,  Class  I  *     1.  Andrew  Haddon,  Honeyburn,  Hawick,  L.4    O 

2.  Nicol  Milne,  Dryhope,  Melrose, .  .  2    O 

Bulls,  Class  Il.f       Thomas  Simson,  Blainslie,  Lauder,        .  5    O 

The  County  of  Elgin. 

Bulls.                   Sir  George  Macpherson  Grant,  Bart.,  .  Silver  MI^ 

Bulls,  Class  1.      1.  John  Collie,  Ardgay,  Forres,      .  .  L.8  O 

2.  Robert  Anderson,  fcldrammie,  Nairn,  .  4  O 

Bulls,  Class  II.    '     John  Simpson,  Cowfords,  Fochabers,  .  5  O 

Heifers.                1.  Alexander  Paterson,  Mulben,  Keith,  .  5  O 

2.  Alexander  Paterson,  Mulben,  Keith,  .  3  O 

The  District  of  the  Auchterarder  Society. 

Viscount  Strathallan,  Strathallan  Castle,     Silver  Med 

1.  William  Gardiner,  Lowbank,  Auchterarder,  L.4    O     * 

2.  William  Cameron,  Millhill,  Auchterarder,        2    O     <J 
William  Cameron,  Millhill,  Auchterarder,        2  10     « 


Bulls. 
Bulls,  Class  I. 

Bulls,  Class  IL 


*  Class  I.,  Bulls  calved  before  1st  January  1860. 
f  Class  n.,  Bulls  calved  after  1st  January  1860. 
X  Half  Premiums  awarded,  the  number  of  lots  being  under  six. 
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The  District  of  the  Perth,  Fife,  Kinross,  and  Clackmannan  Association, 
Bulls.  William  Stirling  of  Keir,  M  .P.,  Dunblane,  Silver  Medal. 

Bulls,  Class  I.      1.  A.  &  A.  Mitchell,  Alloa  Mills,  Alloa,        .       L.8    0    0 
2.  George  Robertson  Barclay  of  Keavil, 

Dunfermline,      .  .  .  .400 

JSctxls,  Class  IL         James  Gulland.  Newton  of  Wemyss,  Kirkcaldy,  5    0    0 
Heifers.  1.  A.&A.  Mitchell,  Alloa  Mills,  Alloa,        .  2  10    0* 

2.  A.  &  A.  Mitchell,  Alloa  Mills,  Alloa,        .  1  10    0* 

The  District  of  the  Spey,  Avon,  and  Fiddochside  Society, 

Bulls,  Class  L      1.  James  Petrie,  Glencony,  Mortlach,  .        .       L.4  0  0* 

2.  James  Kelman,  Lettach,  Mortlach,  .  2  0  0* 

**PXL6,  Class  II.         William  Cantlie,  Keithmore,  Mortlach,  .  5  0  0 

-Heifers.  1.  Alexander  Paterson,  Mulben,  Keith,        .  5  0  0 

2»  William  Robertson,  Burnside,  Craigellachie,    3  0  0 

The  District  of  Cowal. 

^ulls,  Class  L       1.  Donald  Gillies,  AuchdaheranMohr,Cairndow,  L.4  0  0* 

2.  Archibald  Clark,  Inverchapel,  Kilmun,  .  2  0  0* 

^pLiiS,  Class  II.         Ninian  Duncan,  Coleven,  Rothesay,         .  5  0  0 

Heifers.                1.  William  Laing,  Achafour,  Innellan,        .  5  0  0 
2.  Thomas  Lochhead,   jun.,   Gortan  Nausaig, 

Dunoon, 3  0  0 

The  District  of  the  Royal  Northern  Society. 
^tjlxs.  Robert  Walker,  Portlethen,  Aberdeen,    .    Silver  MedaL 

-^tJLxs,  Class  I.      1.  Alexander  Ronaldson,  Ldttlegight,  Methlic,   L.8    0    0 

2.  ^Thomas  Wishart,  Cairntradlyn,  Blackburn, 
wjlls,  Class  II.  Silvester  Campbell,  Kinellar,  Blackburn, 

Sexpers.  1.  William  M'Combie,  Tillyfour,  Aberdeen, 

2.  William  M'Combie  of  Easter  Skene,  Skene, 

The  District  of  the  Deeside  Association. 
^XJXLS.  Sir  James  H.  Burnett  of  Leys,  Bart., 

^XJiiLS,  Class  I.       1.  John  Ross,  Nether  Park,  Drumoak, 

2.  William  Smith,  Letterbeg,  Strachan, 
^riiLS,  Class  II.         James  C.  Thorn,  Quithillhead,  Durris,    . 
Heifers,  1.  John  Hunter,  New  Banchory,  Banchory, 

2.  Robert  Salmond,  Nether  Balfour,  Durris, 

DRAUGHT-HORSES. 

The  District  of  the  Perth,  Fife,  Kinross,  and  Clackmannan  Association. 

Stallions.  Andrew  Logan,  Crossflat,  Kilbarchan,         .     L.25    0    0 

Mares.  William  Stirling  of  Keir,  M.P.,  Dunblane,  .        10    0    0 

Fillies.  William  Stirling  of  Keir,  M.P.,  Dunblane,  .  5    0    0 

Hie  Stewartry  of  Kirkcudbright. 
^allions.  William  Kerr,  Lochend,  Kilbirnie, 

^RBS.  Patrick  Gifford,  Ingliston,  Twynholm, 

■^Lies.  John  Muir,  Lochfergus,  Kirkcudbright, 

The  District  of  Machars,  in  Wigtownshire. 
*£aLlions.  John  Frazer,  Overton,  New  Abbey, 

JJ^fcES.  Samuel  M'Culloch,  Skaith,  Newton-Stewart, 

*I^LiEs.  Charles  Anderson,  Barsalloch,  Port- William, 

*  Half  Premiums  awarded,  the  number  of  lots  being  under  six. 
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Two- Year-Old  Colts. 
One- Year-Old  Colts. 


ENTIRE  COLTS. 

The  County  of  Stirling. 
Peter  Crawford,  Ditmgoyack,   Strath- 

blane, L.6    0 

. .   _    .     _.  ^  4    Q 


One- Year-Old  Colts. 


J.  S.  Jack,  Carrat,  Stirling, 

The  Island  of  Bute. 
John  Lamont,  Stuck,  Rothesay,         .       L.4    0 

The  County  of  Kincardine. 
Two-Year-Old  Colts.    William  Scott,  North  Leys,  Banchory,    L.6    0 

m  The  District  of  Rhins,  in  Wigtownshire,  for  1861. 

Two-Year-Old  Colts.    Col.  M'Dowall  of  Logan,  Stranraer,         L.6    0 
One- Year-Old  Colts.     Peter  Blain,  Innermessan,  Stranraer,  4    0 

The  District  of  Rhins,  in  Wigtownshire. 
One-Year-Old  Colts.     W.  W.  Dorman,  Deer  Park,  Stranraer,    L.4    0 


\ 


Tups. 
Tups. 

Shearling  Tups. 
Ewes. 
Shearling  Ewes. 


LEICESTER  SHEEP. 
The  County  of  Forfar. 

Robert  Arklay  of  Eathiebeaton,  Dundee,  Silver  M^^j 

William  Goodlet,  Bolshan,  Friockheim,  .  L.2  10         °^ 

Robert  Arklay  of  Eathiebeaton,  Dundee,  2  10 

Robert  Arklay  of  Eathiebeaton,  Dundee,  2  10 

William  Goodlet,  Bolshan,  Friockheim,    .  2    0 


0* 

0* 
0* 


The  District  of  the  Perth,  Fife,  Kinross,  and  Clackmannan  Association*1' 

Tups.  Lord  Kinnaird,  Rossie  Priory,  Inchture,  Silver  M*^^aL 

Tups.  David  Wallace,  Balgrummo,  Leven,         .  L.5    0 

Shearling  Tups.  David  Wallace,  Balgrummo,  Leven,         .  2  10 

Shearling  Ewes.  David  Wallace,  Balgrummo,  Leven,         .  2    0 


0  ' 
0* 
0* 


Tups. 
Tups. 

Shearling  Tups. 
Ewes. 
Shearling  Ewes. 


Tups. 

Shearling  Tups. 
Shearling  Ewes, 

Tups. 
Tups. 

Shearling  Tups. 
Ewes. 
Sh&arling  Ewes. 


The  County  of  Haddington. 
David  Ainslie  of  Costerton,  Blackshiels, 
William  Purves,  Linton  Burnfoot,  Kelso, 
George  Simson,  Courthill,  Kelso, 
George  Simson,  Courthill,  Kelso, 
George  Simson,  Courthill,  Kelso, 

CHEVIOT  SHEEP. 

The  County  of  Selkirk. 
Herbert  Brydone,  Thirlestanehope,  Selkirk, 
Herbert  Brydone,  Thirlestanehope,  Selkirk, 
Gideon  Scott,  Singlee,  Selkirk, 

The  Islands  of  Islay,  Jura,  and  Colonsdy. 
John  Ramsay  of  Kildalton,  Islay,     :        .   i 
William  Webster,  Daill,  Islay, 
Colin  Hay,  Colmkill,  Islay, 
Daniel  M'Millan,  Gortan,  Islay, 
Peter  Carmichael,  Baliming,  Islay,  . 


Silver  M^^^ 

0 

0* 

0 


0 
0 
0 

,aai. 

0 

0* 

€ 


L.2  10 

5 

0 

2  10 

4 

0 

,    L.5 

0 

,        5 

0 

4 

0 

Silver  M« 

L.5 

0 

2  10 

5 

0 

4 

0 

Half  Premiums  awarded,  the  number  of  lots  being  under  six. 
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The  District  of  West  Teviotdale. 

William  Turnbull,  Merrylaw,  Hawick, 

John  Moffat,  Craik,  Hawick, 
jg  Tups.  John  Moffat,  Craik,  Hawick, 

John  Moffat,  Craik,  Hawick, 
hjEwes.  John  Moffat,  Craik,  Hawick, 

The  County  of  Peebles. 
Sir  G.  G.  Montgomery,  Bart..  M.P., 
John  Gracie,  Castlehill,  Peebles, 

iq  Tups.  John  Gracie,  Castlehill,  Peebles, 

Robert  Ballantyne,  Wormiston,  Eddleston, 

jq  Ewes.  Robert  Ballantyne,  Wormiston,  Eddleston, 


.  Silver  Medal. 

.       L.5 

0 

0 

5 

0 

0 

5 

0 

0 

4 

0 

0 

.   Silver  Medal. 

.       L.5 

0 

0 

5 

0 

0 

2 

10 

0* 

2 

0 

0* 

BLACKFACED  SHEEP. 

The  County  of  Dumbarton. 

William  Turner,  Gavinburn,  Old  Kilpatrick,  Silver  MedaL 

Duncan  Macfarlane,  Strone,  Row,        .        .  L.5    0    0 

jg  Tups.  William  Turner,  Gavinburn,        .        .        .  2  10    0* 

William  Turner,  Gavinburn,        .        .        .  2  10    0* 

jq  Ewes.  John  Phillips,  Low  Park,  MLlngavie,  .        .  2    0    0* 

The  Districts  of  Badenoch  and  Bothiemurchus. 

Messrs  Macdonald,  Strathmashie,  Kingussie,  Silver  Medal. 
Messrs  Macdonald,  Strathmashie,  Kingussie,      L.5    0    0 
fG  Tups.  Neil  P.  Stewart,  Biallid,  Kingussie,     .        .  6    0    0 

Messrs  Macdonald,  Strathmashie,  Kingussie,         2  10    0* 


SWINE. 
The  District  of  the  Moffat  Society. 
A.  A.  Blues,  Dalrusken,  Dumfries, 

The  District  of  the  Jedburgh  Society. 

1.  Robert  Bell,  Cessford,  Jedburgh,     . 

2.  Robert  Laidlaw,  Denholm,  Hawick, 

1.  Robert  Bell,  Cessford,  Jedburgh,     . 

2.  J.  Crosbie,  Hundalee  Mill,  Jedburgh, 


L.1  10    0* 


L.4    0  0 

2  0  0 

3  0  0 
10  0 


UTTER. 


ILK 

E. 


UTTER. 


ILK 


DAIRY  PRODUCE. 

TJie  District  of  Kintyre. 

1.  James  Templeton,  Whitehill,  Campbeltown,  L.3    0    0 

2.  Samuel  Mitchell,  Strath,  Campbeltown,  2    0    0 

1.  Samuel  Mitchell,  Jr.,  Chescan,  Campbeltown,  3    0    0 

2.  John  Sommerville,  Bulloch,  Campbeltown,      2    0    0 

The  District  of  Nithsdale. 

1.  John  M'Kie,  Woodhead,  Thornhill, 

2.  James  Grierson,  Morton  Mains,  Thornhill, 

1.  James  Moffat,  Gateside,  Sanquhar, 

2.  George  Corson,  Marr,  Thornhill, 


.3 

0 

0 

2 

0 

0 

3 

0 

0 

2 

0 

0 

*  Half  Premiums  awarded. 
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The  County  of  Wigtown. 
Cured  Butter.     1.  John  Paterson,  Colfin,  Stranraer,    .        .         I 
2.  John  M'Credie,  Tennachrae,  Stranraer,  . 

SlQraOTLK    i      John  M'Clew>  Dinvin>  Port-Patrick,  Silv 

1.  George  Cowan,  Mains  of  Park,  Glenluce,         ] 

2.  John  Hardie,  Mull  of  Galloway,  Kirkmaiden, 

The  County  of  Ayr. 

Cured  Butter.     Alex.  Blane,  Alton,  Albany,  Barr,       .  .  Silv 

Cured  Butter.     1.  John  White,  Dykescroft,  Kilmarnock,  .  ] 

2.  Gavin  Muir,  Fingart,  Dunlop, 

Fresh  Butter.      Peter  Connar,  Drumdow,  Stair,           .  .  Silv 

^Chee^    }      Alex.  Blane,  Alton,  Albany,  Barr,       .        .    Silv 
Sweet-Milk    )      1.  Alex.  Young,  Yonderton,  West  Kilbride,        ] 
Cheese.       ]      2.  James  Cooper,  Whitehill,  Dailly,    . 


SEED  COMPETITIONS. 
The  Silver  Medal  has  been  awarded  to  the  following 
The  County  of  Inverness, 

Evan  Logan,  Stoneyfield,  Inverness,  for  White  Wheat. 

Hugh  A.  Gair,  Hilton,  Inverness,  for  Chevalier  Barley. 

John  Smith,  Drumbuie,  Drumnadrochit,  for  Sandy  Oats. 

William  Cameron,  Upper  Muckovie,  Inverness,  for  Perennial  Rye-G 

The  County  of  Stirling. 

Thomas  Murdoch,  Westwood,  Stirling,  for  Wheat  (M'Ewan's). 
James  Anderson,  Cornton,  Bridge  of  Allan,  for  Common  Barley. 
John  Blair,  Clayhills,  Cambusbarron,  Stirling,  for  Early  Blainslie  ( 

The  District  of  Wester  Ross. 

Alex.  Allan,  Drummond,  Evanton,  for  White  Essex  Wheat. 
William  Walker,  Fyrish,  Evanton,  for  Norfolk  Barley. 
William  Walker,  Fyrish,  Evanton,  for  Sandy  Oats. 
Kenneth  Grant,  Kinellan,  Strathpeffer,  for  Perennial  Rye-Grass  Sec 

The  District  of  the  Black  Isle. 

Alexander  Thomson,  Tarradale,  Beauly,  for  Chevalier  Barley. 
Donald  M'Kay,  North  Kessock,  Inverness,  for  Potato  Oats. 

The  County  of  Ayr. 

Captain  Campbell  of  Craigie,  Ayr,  for  Archer's  Prolific  Wheat, 
James  Reid,  Mid-Sanquhar,  St  Quivox,  for  Chevalier  Barley. 
Robert  Montgonierie,  Cockhill,  Dundonald,  for  Oats  (Tom  Finlay). 
William  Dickie,  Holmes,  Kilmarnock,  for  Perennial  Rye- Grass  See< 

The  County  of  Nairn. 

John  Robb,  Arr,  Nairn,  for  Chevalier  Barley. 

Alexander  F.  M'Lennan,  Meikle  Urchany,  Nairn,  for  Grey  Angus  C 

William  Clark,  Easter  Brightmony,  Nairn,  for  Perennial  Rye-Grass 
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PLOUGHING  COMPETITIONS. 

In  the  course  of  the  year  1861-62,  the  Society's  Medal  was 
awarded  at  152  Ploughing  Competitions,  the  details  of  which  are 
given  in  the  Transactions  for  October  last. 

MEDALS  IN  AID  OF  PREMIUMS  GIVEN  BY  LOCAL  SOCIETIES. 
The  Silver  Medal  has  been  awarded  to  the  following : — 

The  District  of  Lorn. 
John  Stevenson,  Balimore,  Oban,  for  Highland  Bull. 

TJie  District  of  Mar. 
Alexander  R.  Walker,  Wester  Fintray,  Kintore,  for  Shorthorn  Cow. 

The  County  of  Renfrew. 
Robert  Wilson,  Nether  Johnstone,  for  Ayrshire  Bull. 

The  County  of  Inverness. 
Alex.  Mackenzie,  Alanfearn,  Culloden,  for  Shorthorn  Bull. 

TJie  District  of  Strathbogie. 
Alex.  Stewart,  jun.,  Craigenseat,  Huntly,  for  Shorthorn  Bull. 

The  District  of  the  Royal  Northern  Society. 
George  Shepherd,  Shethin,  Tarves,  for  Shorthorn  Bull. 

The  District  of  the  Forbes  and  Fordyce  Association. 
George  Henderson,  Towie,  Aberdour,  for  Shorthorn  Bull. 
Samuel  Stewart,  Sandhole,  Fraserburgh,  for  Shorthorn  Cow. 

The  Western  District  of  Midlothian. 
David  M'Gibbon,  Inveravon,  Polmont,  for  Ayrshire  Bull. 
John  Kerr,  Morton,  Midcalder  for  Draught  Mare. 

The  District  of  BreadaJhane  and  Weem. 
Peter  Campbell,  Balnaw,  for  best-kept  Dunghill. 
Alex.  M'Naughton,  Remony,  for  best  Green  Crop. 
B.  &  A.  M'Dougall,  Miltown,  for  best  Green  Crop.    (Crofters.) 

The  District  of  Wester  Ross. 
Murdo  Bethune,  Dreim,  Beauly,  for  Draught  Mare. 

The  District  of  Avondale. 
Andrew  Hamilton,  Crewburn,  Strathaven,  for  Ayrshire  Bull. 
James  Leggate,  Burnbank,  Strathaven,  for  Ayrshire  Cow. 

The  District  of  the  Fettercairn  Club. 
John  Durie,  Denstrath,  for  Shorthorn  Bull. 
I)avid  Mitchell,  Lower  Powburn,  for  best  Green  Crop. 

The  District  of  the  Mauchline  Agricultural  Society. 
Andrew  Young,  Bruntwoodhill,  for  Ayrshire  Bull  and  Cow. 
Hugh  Miller,  Grassmillees,  for  best-managed  Farm. 
Hugh  Miller,  Grassmillees,  for  best  Green  Crop. 

The  District  of  the  Mauchline  Horticultural  Society. 
James  Wallace,  Piperhill,  for  best-kept  Dairy. 
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The  District  of  tJie  Kincardineshire  Club. 
John  Stephen,  Commieston,  for  best-managed  Green  Crop. 

The  District  of  Penicuik. 
Harry  Maxwell  Inglis,  of  Logan  Bank,  for  Clydesdale  Mare. 
Thomas  Stevenson,  Mount  Lothian,  for  Cheviot  Tup. 

The  District  of  Leocliel  Cushnie. 
Samuel  Dunn,  Easter  Innenteer  of  Craigievar,  Alford,  for  best  Green  Crop. 

COTTAGES  AND  GARDENS. 
For  the  Best-kept  Cottages  and  Gardens. 

First  Cottage  Premium  L.1,  5s.,  and  Medal  when  Four  Competitors 
Second,  L.1  ;  Third,  15s.  First  Garden  Premium,  L.1,  5s.,  and  Medal  whe 
Four  Competitors  ;  Second,  L.1  ;  Third,  15s. 

Parish  of  Strichen. — 1st  Cottage  Premium  and  Medal,  Harry  Emshe 
2d,  William  Macdonald  ;  3d,  William  Linn.  1st  Garden  Premium  and  Meda 
Alex.  Urquhart ;  2d,  Harry  Emslie. 

Parish  of  Newburgh  and  Abdie. — 1st  Garden  Premium  and  Meda 
John  Dall ;  2d,  Henry  Morris  :  3d,  George  Moncrieff. 

Parish  of  Urr. — 1st  Cottage  Premium  and  Medal,  Mrs  Richardson;  2 
Mrs  Postlethwaite  ;  3d,  Mrs  Borrick.  1st  Garden  Premium  and  Medal,  M 
Craik  ;  2d,  Jane  M'Burnie  :  3d,  Elizabeth  Stewart. 

Parish  of  Lamington. — 1st  Cottage  Premium  and  Medal,  Alexand 
Telfer  ;  2d,  Alexander  Forest ;  3d,  John  Stewart. 

Parish  of  Lesmahagow. — 1st  Garden  Premium  and  Medal,  Josej 
M'Caskie  ;  2d,  James  Faulds  ;  3d,  David  Anderson. 

Parish  of  Covington. — 1st  Cottage  Premium  and  Medal,  James  Forres 
2d,  Thomas  Porteous  ;  3d,  William  Henderson.  First  Garden  premium  ai 
Medal,  William  Martin  ;  2d,  William  Purdie  ;  3d,  James  Wood. 

Parish  of  St  Martin's. — 1st  Cottage  Premium  and  Medal,  James  Bann< 
man  ;  2d,  William  Kinnear  ;  3d,  William  Butters.  1st  Garden  Premium  ai 
Medal,  William  Herd  ;  2d,  Hugh  Niven  ;  3d,  Peter  M'Laren. 

Parish  of  Leswalt. — 1st  Cottage  Premium  and  Medal,  William  Angu 
2d,  John  Murray  ;  3d,  Samuel  Gracie. 

MEDALS  GIVEN  IN  AID  OF  PRIVATE  COMPETITIONS. 
Mauchline  Society. — Joseph  W.  Davidson  for  best-kept  Cottage  Garde 
Rayne. — William  Reith,  lurkton  of  Rayne,  for  best-kept  Cottage  a: 
Garden. 

VETERINARY  COLLEGE. 

Silver  Medals  were  awarded,  at  the  Annual  Examination 
April  last,  to  the  following  parties : — 

1.  Andrew  Dunlop,  Glasgow,  for  best  Examination  in  Horse  Pathology. 

2.  J.  H.  Boyce,  AdKngfleet,  Goole,  for  best  Examination  in  Cattle  Pat! 

logy- 

3.  Said  J.  H.  Boyce,  for  best  Examination  in  Anatomy, 

4.  George  Sermon,  Manchester,  for  best  examination  in  Physiology. 

5.  William  Worthington.  for  do.    (Junior  division.) 

6.  Said  J.  H.  Boyce,  for  test  examination  in  Chemistry. 

7.  Allan  M'Culloch,  Glasgow,  for  best  examination  in  Materia  Medica. 

8.  Said  George  Sermon,  for  best  General  Examination. 

Jn.  Hall  Maxwell,  Secretary. 

Edinburgh,  Uth  February  1863. 
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PROCEEDINGS  IN  THE  LABORATORY. 

By  Thomas  Anderson,  M.D.,  Professor  of  Chemistry  in  the  University 
of  Glasgow,  and  Chemist  to  the  Society. 

NOTE  ON  THE  VALUATION  OP  MANURES. 

The  valuation  of  manures  is  naturally  a  subject  of  much  import- 
ance to  the  farmer.     In  the  present  condition  of  agriculture  his 
annual  expenditure  on  these  substances  is  very  large ;  and  as  he 
relies  on  them,  to  no  small  extent,  for  a  profitable  return,  it  is  of 
the  utmost  moment  that  he  should  not  only  know  what  it  is  he 
addg  to  the  soil,  but  have  some  means  of  estimating  its  value,  so 
that  he  may  be  sure  that  his  money  is  well  and  economically  ex- 
pended.     As  the  assistance  of  the  chemist  must  be  appealed  to  in 
order  to  determine  the  nature  and  proportions  of  the  different 
fertilising  ingredients  contained  in  artificial  manures,  he  has  not 
unnaturally  been  assumed  to  be  an  authority   on  the  question  of 
their  value,  and  expected  to  pronounce  an  opinion  on  this  point  as 
well  as  on  their  composition.      In   yielding  to  this  demand  the 
chemist  has  undoubtedly  travelled  beyond  his  own  province,  and 
touched  upon  a  purely  commercial  question  ;  and,  so  far  as  he  is  con- 
cerned, it  would  probably  have  been  better  if  he  had  avoided  it 
entirely,  as  he  would  thus  have  escaped  the  consideration  of  mat- 
ters which  often  involve  questions  of  much  delicacy,  requiring 
for  their  just  and  equitable  solution  both  judgment  and  experience. 
Afti  yet,  on  the  other  hand,  there  are  many  circumstances  which 
Peculiarly  fit  him  for  the  discussion  of  such  questions;  and  there  is 
Probably  no  person  standing  in  an  independent  position  to  whom 
they  can  be  equally  well  submitted.     If  he  is  extensively  occupied 
^*th  the  analysis  of  manures,  he  acquires  a  large  knowledge  of 
their  composition  and  peculiarities,  and  this  experience  enables 
him  to  go  beyond  the  mere  numerical  results  he  obtains,  and  to 
*°rm  an  accurate  opinion,  not  only  as  to  the  nature  of  the  raw 
Materials  employed,  but  also  in  some  cases  to  detect  any  peculi- 
arity  in  the  process  of  manufacture.     It  is  not  easy  for  any  one  but 
a  chemist  to  keep  himself  informed  on  all  these  points,  which  are 
c°Qstantly  changing;  for  the  composition  and  price,  both  of  manures, 
**  ^ell  as  of  the  raw  materials  of  which  they  are  made,  vary  from 
ys&r  to  year ;  and  thus  it  happens  that  two  of  identical  composition 
****y  not  have  exactly  the  same  value,  in  consequence  of  one  being 
^^de  from  cheap  and  the  other  from  expensive  substances.     It  is 
?*fcar  that  the  chemist  only  can  bring  out  these  facts ;  but  when 
j*^  uses  them  as  a  basis-  on  which  to  fix  the  value  of  the  manure, 
**e  proceeds  to  deal  with  commercial  principles,  and  for  his  conve- 
**lfcace  he  has  laid  down  a  system  which,  as  I  have  more  than  once 
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stated,  has  been  much  misinterpreted,  and  used  by  others  in  a 
rough-and-ready  manner,  and  without  attending  to  those  modify- 
ing circumstances  which  are  necessary  to  give  it  precision. 

The  difficulties  encountered  in  the  valuation  of  manures  have 
been  recently  discussed  by  Dr  Voelcker  in  a  paper  which  hit 
appeared  in  the  '  Journal  of  the  Royal  Agricultural  Society  of 
England/  with  the  conclusions  contained  in  which  I  generally  con- 
cur. Indeed  no  one  who  has  attended  to  what  I  have  written  in 
the  '  Transactions  of  the  Highland  and  Agricultural  Society/  can 
fail  to  see  that  the  systems  of  valuation  used  by  Dr  Voelcker  and 
myself  are  identical  in  principle ;  but  in  pointing  out  the  nature 
of  the  difficulties  occasioned  by  the  rash  application  of  the  mode  of 
valuation  in  common  use,  I  think  Dr  Voelcker  has  opened  a  door 
by  which  other  dangers  may  be  introduced,  unless  great  care  is 
taken  to  guard  against  them ;  and  I  am  induced  to  offer  a  few 
observations  which  may  assist  the  farmer  in  doing  so. 

Dr  Voelcker  very  justly  observes  that  the  tables  which  he,  Mr 
Way,  the  late  Mr  Nesbit,  and  I  myself  gave  some  years  since 
for  the  valuation  of  manures,  are  no  longer  correct,  and  therefore 
ought  to  be  discarded,  as  they  are  only  calculated  to  mislead.  It 
must  be  understood,  however,  that  they  mislead,  partly  because  they 
have  been  used  in  too  literal  a  manner.  It  has  been  assumed  that 
they  may  be  applied,  exactly  as  they  stand,  to  all  kinds  of  manures, 
whereas  they  are  only  intended  to  give  an  approximate  valuation, 
and  must  be  modified  according  to  the  nature  of  the  manure  to  be 
valued,  as  I  have  distinctly  pointed  out  in  a  paper  published  in  1860. 
There  is  no  question,  however,  that  these  tables  now  require  a  far 
wider  range  of  variation  than  they  did  when  first  contrived,  and 
the  reason  is  obvious  to  any  one  who  has  attended  to  the  changes 
which  have  taken  place  in  the  manufacture  of  manures  within  the 
last  few  years.  Eight  or  ten  years  since  the  most  important  manu- 
factured manure  was  "  dissolved  bones,"  and  the  name  applied  to 
it  accurately  expressed  its  composition,  for  it  really  consisted  of 
ordinary  bones  which  had  been  treated  with  acid  so  as  to  dissolve 
a  portion  of  the  phosphates  they  contain.  At  the  present  moment 
a  manure  made  exclusively  from  bones  and  acid  is  the  exception 
and  not  the  rule ;  and  it  may  be  safely  asserted  that,  for  every  ton 
made  in  this  way,  there  are  twenty  or  thirty  made  from  bone-ash, 
coprolites,  apatite,  or  other  materials,  which  are  not  only  cheaper 
in  themselves,  but  have  the  additional  advantage  of  being  more 
easily  attacked  by  acids.  By  the  use  of  these  ingredients  manures 
are  produced  which  contain  a  much  larger  proportion  of  soluble 
phosphates  than  can  be  obtained  from  bones  alone,  and  at  a  much 
cheaper  rate,  and  hence  the  cost  of  that  particular  constituent  of 
manures  has  been  greatly  reduced,  provided  the  farmer  is  content 
to  take  it  from  'mineral  sources.  Thus,  for  example,  manures  made 
from  bone-ash  and  acid,  with  an  admixture  of  coprolites  in  greater  or 
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less  quantity,  and  containing  30  per  cent  of  soluble  phosphates,  can 
be  produced  at  a  price  of  somewhere  about  £7  per  ton,  and  some- 
times even  for  less,  while,  if  calculated  according  to  the  tables 
formerly  in  use  by  Dr  Voelcker  and  myself  the  soluble  phosphates 
alone  are  worth  £9  per  ton.  Obviously,  therefore,  those  tables 
greatly  exaggerate  the  value  of  such  a  manure,  and  the  reason 
they  do  so  is,  that  they  were  framed  for  the  valuation  of  a  differ- 
ent substanca  When  applied  to  "  dissolved  bones/'  meaning 
thereby  a  mixture  of  bones  and  acid  without  the  addition  of  bone- 
ash,  coprolites,  or  other  similar  substances,  the  tables  are  still  suffi- 
ciently accurate.  The  dissolved  bones  of  the  present  day  differ 
little  in  composition  from  good  samples  produced  seven  or  eight 
years  since,  and  are  very  fairly  represented  by  the  following 
analysis : — 


Water, 

Organic  matter, 
Biphosphate  of  lime, 
Equal  to  soluble  phosphates, 
Insoluble  phosphates,  . 
Sulphate  of  lime, 
Alkaline  salts,  . 
Sand,    . 


Ammonia, 


12.82 

23.75 

11.08 

(17.28) 

12.13 

38.23 

2.11 

3.68 

100.00 
2.20 


Valued  by  the  tables  formerly  in  use  by  Dr  Voelcker  and  my- 
self, this  manure  is  worth  about  £7,  14s.  per  ton,  and  by  those  of 
the  late  Mr  Nesbit  only  £6,  14s.,  while  the  price  at  which  it  would 
now  be  sold  would  be  about  £7, 10s.  per  ton.  Of  course  I  speak 
hereof  an  average  sample,  for  there  are  makers  who  now  produce 
a  larger  quantity  of  soluble  phosphates  than  is  found  in  the  above 
analysis;  but  this  is  most  generally  effected  by  the  addition  of 
bone-ash. 

It  must  be  observed  that  the  great  difference  between  the  values 
M  given  in  the  tables  already  referred  to  and  those  derived  from 
the  selling  price  of  manures  at  the  present  day,  is  due  entirely  to 
the  diminished  cost  of  soluble  phosphates.  All  the  other  constitu- 
ents of  manures  are  as  dear — some  of  them  dearer — than  they  were 
ten  years  ago ;  and  the  reduced  price  is  occasioned,  to  a  certain 
extent,  by  the  increased  experience  the  manufacturers  have  gained 
h  the  course  of  that  period,  which  has  enabled  them  to  use  their 
ttid  with  greater  effect,  but  still  more  to  the  introduction  of  cheap 
*aw  material,  such  as  coprolites  and  bone-ash.  The  extent  of  the 
eeonomy  in  the  manufacture  of  soluble  phosphates  thus  occasioned 
*jll  be  understood  when  it  is  borne  in  mind  that  coprolites,  con- 
taining 60  per  cent  of  phosphates,  can  be  bought  at  from  £2  to 
^2, 10s.  per  ton,  and  bone-ash,  with  70  per  cent,  for  £4*,  10s.  or 
*5.    Of  course,  with  such  substances  they  found  it  possible  to 
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obtain  a  much  larger  percentage  of  soluble  phosphates  than  was 
practicable  when  bones  alone  were  employed ;  and  as  the  value 
attached  to  that  particular  constituent  of  manures  in  the  tables 
published  by  chemists  was  fixed  at  a  time  when  high  priced  mate- 
rials only  were  used,  manufacturers  saw  the  advantages  they  would 
gain  by  concentrating  their  efforts  on  converting  the  largest  pos- 
sible quantity  of  phosphates  into  the  soluble  form,  and  they  did 
this  by  using  the  cheaper  materials,  though  still  claiming  the  value 
deduced  from  the  dearer.  In  fact,  they  did  not  communicate  to  their 
customers  the  change  which  had  taken  place  in  their  processes,  but 
contiuued  to  sell  under  the  name  of  dissolved  bones  manures  com- 
posed, in  great  part,  of  bone-ash  and  coprolites.  By  using  these 
substances  they  practically  reduced  the  market  price  of  soluble 
phosphates ;  but  in  place  of  explaining  this,  they  continued  to  use 
the  higher  value  contained  in  the  published  tables.  It  was  then  that 
chemists  saw  the  inconvenience  of  the  published  tables,  and  found 
that  it  would  be  necessary  to  make  some  alteration,  although 
every  one  hesitated  to  take  the  initiative,  because  it  was  not  easy 
to  determine  the  standard  to  be  employed  for  constructing  a  new 
one.  The  delay  and  hesitation  has  been  so  far  fortunate,  because 
it  has  shown  that  there  is  now  no  possibility  of  forming  a  table 
which  shall  be  constant,  or  equally  applicable  to  all  manures. 
I  have  particularly  adverted  to  this  in  the  paper  already  referred 
to,*  remarking  that  variations  in  market  price  must  be  allowed 
for,  and  also  that  the  same  substance  obtained  from  different 
sources  has  actually  a  different  commercial  value;  and  I  explained 
that  the  value  deduced  from  the  tables  require  modification,  accord- 
ing to  the  nature  of  the  manure,  and  must  not  be  used  at  random, 
but  with  care  and  judgment.  These  considerations  induce  me  to 
concur  with  Dr  Voelcker  in  thinking  that  it  is  not  advisable  that 
any  amended  table  of  values  should  be  published,  because,  with  the 
close  competition  now  existing  in  the  manure  trade,  it  would  not 
have  the  requisite  precision,  unless  it  were  altered  at  short  intervals 
according  to  the  fluctuations  of  the  market. 

Dr  Voelcker  remarks  that  the  lower  rate  at  which  soluble  phos- 
phates can  now  be  produced  has  occasioned  a  great  change  in  the 
views  entertained  by  some  manufacturers ;  and  those  who  were  at 
one  time  totally  opposed  to  the  use  of  valuation-tables,  are  very 
ready  to  refer  to  them,  because  they  find  that  the  calculated  price  of 
a  manure  containing  a  large  quantity  of  soluble  phosphates  ex- 
ceeds that  at  which  they  can  afford  to  sell  it.  The  knowledge  of 
this  fact  is,  or  at  least  may  become,  injurious  to  the  interests  of  the 
farmer,  because  the  manufacturers  are  thus  induced  to  aim  at 
making  a  manure  which  will,  as  they  express  it,  "  analyse  well," 
without  considering  whether  it  is  of  a  kind  calculated  to  produce 
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he  best  effect  upon  the  crops  to  which  it  is  applied.  He  urges, 
ad  with  justice,  that  there  are  manures  which,  when  estimated 
ccording  to  the  tables  hitherto  in  use,  do  not  give  a  value  equal 
> the  price  put  upon  them,  although  experience  has  shown  that 
i  the  field  their  action  is  highly  beneficial,  and  hence  these  sub- 
aoces  are  apt  to  be  neglected,  and  undue  attention  to  be  given  to 
ose  which  show  high  analytical  results.  It  is  very  possible  that 
is  may  occasionally  occur,  but  I  am  satisfied  that  it  has  not 
*arly  so  much  influence  as  Dr  Voelcker  supposes.  The  general 
n  of  farmers  are  much  more  easily  induced  to  purchase  a  manure 
'  satisfying  them  as  to  the  results  it  gives  in  the  field  than  by 
i  appeal  to  an  array  of  figures,  which  they  very  often  do  not 
iderstand. 

Whatever  evil  consequences  may  follow  the  attempt  to  produce 
anures  which  will  "  analyse  well,"  irrespective  of  other  considera- 
>ns,  they  are  undoubtedly  trifling  when  compared  with  those 
:ely  to  be  produced  by  the  unfair  use  of  Dr  Voelcker's  statement, 
at  there  are  manures  worth  more  to  the  farmer  than  their  cal- 
lated  value  by  the  tables  hitherto  in  use  would  make  them, 
ud  it  is  very  certain  that  it  will  be  favourably  received  by  the 
anufacturers  of  inferior  manures.  If  there  is  one  class  of  manu- 
cturers  whose  sole  aim  is  to  make  manures  which  will  analyse 
ill,  there  is  another,  and  equally  large  one,  who  maintain  that 
emistry  does  them  injustice,  and  that  their  manures  are  of  a  value 
finitely  higher  than  the  analysis  and  valuation  would  lead 
tople  to  suppose.  The  nature  of  the  materials  used,  or  some  un- 
:plained  peculiarities  in  the  process  of  manufacture,  are  alleged 
give  their  manures  an  unequivocal  superiority  over  those  which 
talysis  alone  would  show  to  be  better.  Thus  it  is  sometimes 
serted  that  by  the  process  used  the  insoluble  phosphates  are 
ought  into  a  state  in  which  they  are  worth  twice  trie  price  put  on 
em  by  chemists,  although  neither  analysis  nor  the  most  careful 
:amination  of  the  properties  of  the  manure  show  any  difference 
Iween  it  and  others  made  from  the  same  materials.  In  other  cases 
is  the  mode  in  which  the  ingredients  are  incorporated  with  one 
lother  which  is  the  cause  of  the  superiority.  In  nine  cases  out  of 
Q  these  assertions  are  without  foundation  ;  but  there  can  be  no 
>ubt  that  Dr  Voelcker's  statements  will  be  greedily  seized  upon 
r  the  manufacturers  of  such  manures,  and  in  their  hands  be  made 
bear  a  construction  which  was  never  intended. 
No  difficulty  or  danger  can  arise  from  the  use  of  the  great  prin- 
ple  that  there  are  certain  mixtures  of  manurial  substances  which 
ill  produce,  on  average  soils,  a  better  effect  than  others  of  greater 
^parent  value,  so  long  as  it  remains  in  the  hands  of  those  who  are 
ipable  of  applying  it  rightly.  The  difficulty  is,  that  it  is  very  open 
>  abuse — much  more  so,  indeed,  than  valuation  tables,  with  all 
heir  faults.     The  fact  is,  that  a  valuation  table  of  some  kind  must 
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always  form  the  basis  of  the  estimation  of  the  fair  price  of  every 
manure,  and  it  is  only  modified  by  particular  circumstances,  such 
as  the  materials  used,  and  similar  considerations.  The  valuation 
tables  hitherto  used  have  become  obsolete,  chiefly  because  they  were 
constructed  originally  for  the  valuation  of  dissolved  bones  made  en- 
tirely from  bones,  and  for  Peruvian  guano.  For  these  manures  they 
still  give  a  reasonably  accurate  estimate,  but  they  are  quite  inac- 
curate for  other  purposes.  I  have  already  referred  to  the  fact 
that  for  superphosphates  made  from  bone-ash  and  coprolites  they 
give  much  too  high  a  value,  but,  on  the  other  hand,  for  phosphatic 
guanoes  they  are  much  too  low.  Take  such  a  guano  as  the  follow- 
ing, which  sells  for  £8  per  ton  : — 


Water,     ..... 

Organic  matter  and  ammoniacal  salts,    . 

Phosphates,         .... 

Sulphate  of  lime, 

Carbonate  of  lime, 

Alkaline  salts,      .... 

Sand,        ..... 

10.88 
10.34 
63.82 
1.13 
3.52 
2.11 
9.08 

Ammonia,            .... 

ng  by  the  usual  tables,  the  value  is 

Organic  matter  in  100  tons, 
Phosphates,             .... 
Sulphate  of  lime  and  alkaline  salts, 
Ammonia,   ..... 

100.00 
1.10 

£    5 

448 

3 

66 

Value  of  100  tons,  .... 

£522 

or  under  £5,  5s.  per  ton.  In  the  paper  more  than  once  quotec^' 
have  pointed  out  all  this,  and  I  did  so  for  the  purpose  of  warnic^ 
the  agricultural  public  against  the  erroneous  extension  of  the  val  "~ 
ation  tables  to  manures  for  which  they  were  not  intended ;  but^ 
fear  the  full  force  of  what  I  then  said  has  not  been  fully  unde^ 
stood.  The  views  there  expressed  are  substantially  those  enunc^ 
ated  by  Dr  Voelcker  in  his  recent  paper,  and  it  is  quite  obvio^ 
that  the  principle  of  valuation  used  by  him  and  myself  is  pracf^ 
cally  identical.  I  am  only  anxious  to  guard  against  the  erroneo^- 
interpretation  which  may  be  put  on  the  statement  that  there  a^ 
some  manures  more  valuable  than  even  a  high  valuation  tab*- * 
shows.  These  are  the  exception,  not  the  rule,  and  hence  it  will  V& 
understood  that  in  all  cases  a  valuation  table  must  be  the  basis  ^ 
calculation;  but  in  the  present  state  of  the  manure  trade,  and  witb. 
great  variety  of  different  substances  made  from  different  raw  mat^ 
rials,  the  system  of  valuation  has  become  much  more  complicate*1 
and  cannot  be  carried  out  in  a  routine  system ;  and  a  table  suit^( 
to  the  purpose  cannot  now  be  put  into  the  hands  of  the  public,  t*^ 
cause  it  requires  judgment  and  experience  on  the  part  of  those  wl*0 
use  it. 
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Although  this  is  the  only  system  which  can  possibly  be  put  in 
practice  in  the  present  state  of  the  manure  trade,  and  is,  on  the 
whole,  fair  and  equitable  to  both  buyer  and  seller,  it  is  not  without 
its  difficulties.     These,  however,  are  mainly  inherent  in  the  system 
itself,  and  they  are  chiefly  two.     First,  the  farmer  expects  to  ob- 
tain a  mixture  of  all,  or  at  least  of  several,  of  the  essential  and  im- 
portant constituents  of  plants.     Secondly,  he  does  not  hold  out  any 
inducement  to  the  manufacturer  to  give  him  the  best  return  for 
his  money.    Manufactured  manures  are  made  to  imitate  natural 
manures,  and  the  farmer  seeks,  and  the  manufacturer  endeavours  to 
supply  him  with,  a  substance  which  shall,  in  some  sort,  resemble  a 
gpiano.     To  do  this  he  treats  bones,  bone-ash,  coprolites,  and  other 
substances  with  acid,  and  adds  to  them  sulphate  of  ammonia,  woollen 
rags,  &c,  in  order  to  obtain  a  sufficient  quantity  of  nitrogenous 
xnatter,  and  he  is  guided  in  the  proportions  he  uses  by  what  his  own 
eixperience,  or  that  of  farmers  generally,  has  shown  to  act  best  on 
&xi  average  soil ;  but  there  is  no  means  of  modifying  these  pro- 
portions  so  as  to  meet  the  requirements  of  a  particular  district  or  soil. 
So  far  as  guanoes  are  concerned,  the  farmer  cannot  help  himself, 
^•s  they  are  natural  products,   and  must  be  taken  as  they  are 
found.      But  this  is  a  disadvantage  they  possess,  because  if  he 
~**ses  Peruvian  guano,  for  example,  as  a  source  of  ammonia,  he  is 
Compelled  to  take  the  phosphates  they  contain,  although  he  might 
dispense  with  them ;  and  if  he  requires  phosphates  and  supplies 
^fcem  by  using  a  phosphatic  guano,  he  must  take  one  or  two  per 
«^ent  of  ammonia,  which,  from  the  peculiar  condition  of  the  soil, 
**iay  not  repay  him  for  the  price  he  is  forced  to  give  for  it.     But 
"tliere  is  no  reason  why  manufactured  manures  should  imitate  the 
imperfection  of  a  natural  mixture ;  and  it  would  be  much  better 
if  the  farmer,  in  place  of  buying  complex  manures,  which  the 
Quaker  has  produced  by  mixing  a  variety  of  substances,  would 
take  them  separately  and  mix  for  himself.      In  place  of  buying  a 
Xnanure  composed  of  soluble  phosphates,  insoluble  phosphates,  and 
sulphate  of  ammonia,  it  would  be  more  reasonable,  and,  when  the 
system  was  fairly  established,  no  doubt  more  economical,  to  buy 
«sach  of  these  as  a  distinct  commercial  product,  and  use  them  in 
the  proportions  bis  individual  experience,  the  nature  of  his  prac- 
tice, and  the  particular  exigencies  of  his  farm  require.      If  this 
system  were  adopted,  a  great  inducement  would  be  held  out  to  the 
manufacturer  to  produce  each  of  these  substances  at  the  lowest 
possible  price,  because  each  would  have  its  definite  commercial 
value,  which  would   be  well   known  to  both  buyer  and  seller. 
Soluble  phosphates  would  then  be  produced  chiefly  from  coprolites, 
which  would  be  the  cheapest  material,  and  the  farmer  would  pay 
only  for  the  phosphates  rendered  soluble,  and  would  neglect  all 
the  other  constituents  in  it,  so  that  the  manufacturer  would  not 
he  entitled  to  claim  any  price  for  phosphates  left  insoluble,  and 
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would  be  himself  to  blame  for  any  deficiency  in  the  quality  of  the 
product. 

At  the  present  moment  little  inducement  is  held  out  to  the 
manufacturer  to  produce  the  highest  possible  quality  of  manures. 
The  principle  upon  which  the  bargain  is  carried  out  between  him 
and  the  farmer  is,  that  he  guarantees  his  manure  to  contain  a  cer- 
tain proportion  of  valuable  matters,  and  if  on  analysis  it  tujns 
out  to  be  below  the  guarantee,  he  makes  a  corresponding  deduc- 
tion from  the  price,  but  if  it  is  above  the  mark,  the  farmer  is  not 
called  upon  to  pay  more.  The  way  in  which  this  operates  is  obvi- 
ous to  every  one.  As  no  premium  is  held  out  to  the  manufacturer 
for  exceeding  his  guarantee,  he  is  induced  to  avoid  giving  more 
than  was  bargained  for.  The  materials  are  mixed  so  as  to  come 
as  near  the  mark  as  possible,  and  the  aim  is  rather  to  be  under 
than  over  it,  because  if  the  buyer  should  test  the  quality  of  the 
manure,  all  that  the  maker  has  to  do  is  to  allow  him  a  deduction 
for  the  want  of  materials  which  he  has  not  put  in,  while  every  ex- 
cess is  so  much  lost ;  while  further,  if  the  farmer  does  not  think  it 
necessary  to  have  the  manure  analysed,  the  maker  is  so  far  a 
gainer. 

If,  on  the  other  hand,  the  farmer  undertook  to  pay  for  all  the 
manures  he  purchased  according  to  the  percentage  of  the  valuable 
matters  contained  in  it,  as  the  manure-maker  does  in  making  his 
purchases  of  raw  materials,  and  as  is  practised  in  all  other  trades, 
the  greatest  possible  inducement  would  be  held  out  to  produce  the 
most  valuable  manures  which  can  be  obtained,  to  the  great 
benefit  of  the  farmer,  as  highly  concentrated  manures  would  be 
produced,  and  the  great  expense  of  carrying  to  a  distance  large 
quantities  of  useless  matters  would  be  saved.  Few  farmers  are 
aware  of  how  much  this  operates  to  increase  the  price  of  man- 
ures of  low  value,  on  which  the  cost  of  carriage  and  other  charges 
are  extremely  high.  There  are  manures  which  are  sold  by  the 
manufacturers  at  a  price,  including  their  profit,  of  £3,  10s.,  and 
when  they  come  into  the  farmer's  hands  cost  him  £6,  and  some- 
times even  £7,  per  ton,  the  difference  being  made  up  of  carriage, 
dealer's  profit,  interest  on  money,  &c,  &c,  charges  which  would 
be  hardly  greater  if  the  manure  were  of  double  value. 

The  agricultural  interest  is  probably  not  ripe  for  a  change  such 
as  I  have  now  indicated,  but  it  will  undoubtedly,  some  time  os 
other,  take  place,  and  be  found  an  immense  advantage  to  all  par 
ties  concerned. 
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PRELIMINARY  NOTICE. 


When  the  Highland  Society  was  instituted  in  the  year  1784, 
ted  established  by  Royal  Charter  in  1787,  its  operation  was 
imited  to  matters  connected  with  the  improvement  of  the  High- 
puds  of  Scotland ;  but  the  supervision  of  certain  departments, 
|»per  to  that  part  of  the  country,  having  been  subsequently 
•mmitted  to  special  Boards  of  Management,  several  of  the  earlier 
djjects  contemplated  by  the  Society  were  abandoned,  while  the 
progress  of  Agriculture  led  to  the  adoption  of  others  of  a  more 
igeneral  character.  The  exertions  of  the  Society  were  thus  early 
extended  to  the  whole  of  Scotland,  and  have,  for  three-quarters 
of  a  century,  been  directed  to  the  promotion  of  the  science  and 
practice  of  Agriculture  in  all  its  branches. 

In  accordance  with  this  more  enlarged  sphere  of  action,  the 
Iriginal  title  of  the  Society  was  altered,  under  a  Royal  Charter 
il834,  to  The  Highland  and  Agricultural  Society  of 
Scotland. 

The  leading  purposes  of  the  Institution  are  set  forth  in  the  fol- 
owing  pages,  where  it  will  be  found  that  Premiums  are  awarded 
or  Reports  on  almost  every  subject  connected  with  the  cultiva- 
tion of  the  soil ;  the  rearing  and  feeding  of  stock ;  the  manage- 
ment of  the  dairy  ;  the  growth  of  timber  ;  the  extension  of  cottage 
accommodation  ;  the  improvement  of  agricultural  machinery  and 
implements ;  the  application  of  chemical  science ;  and  the  dis- 
semination of  veterinary  information. 

Among  the  more  important  measures  which  have  been  effected 
by  the  Society,  are — 

1.  Agricultural  Meetings  and  General  Shows  of  Stock,  Imple- 
ments, &c,  held  in  the  principal  Towns  of  Scotland,  at  which 
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exhibitors  from  all  parts  of  the  United  Kingdom  are  allow 
compete. 

2.  A  System  of  District  Shows,  instituted  for  the  purpos 
improving  the  breeds  of  Stock  most  suitable  for  different  pa: 
the  country,  and  of  aiding  and  directing  the  efforts  of  local . 
cultural  Associations. 

3.  The  encouragement  and  promotion  of  a  proper  systc 
Agricultural  Education,  under  powers  conferred  by  a  Si 
mentary  Royal  Charter,  authorising  "  The  Council  of  the  I 

LAND  AND  AGRICULTURAL  SOCIETY  on  EDUCATION"  to  pre* 

a  curriculum  of  study,  and  to  grant  Diplomas  to  Studer 
Agriculture  who  shall  pass  the  requisite  examination  (see  p 

4.  The  advancement  of  the  Veterinary  Art,  by  conferrinj 
Society's  Diploma  on  Students  who  have  passed  through  a 
scribed  curriculum,  and  who  are  found,  by  public  examin 
qualified  to  practise. 

5.  The  appointment  of  a  Chemist  for  the  purpose  of  prom 
the  application  of  science  to  Agriculture.  Investigations  on 
jects  of  importance  are  conducted  in  the  Laboratory,  and  publ 
in  the  Transactions.  Members  can  obtain  analyses,  reports, 
advice,  on  terms  below  those  charged  to  others  (see  p.  67). 

6.  The  establishment  of  an  Agricultural  Museum  illustr 
of  the  vegetable  products  of  the  country. 

7.  The  periodical  publication  of  the  Transactions,  which 
prehend  the  proceedings  in  the  Laboratory,  reports  of  ei 
ments,  and  other  communications  addressed  to  the  Society. 
Transactions  are  published  by  Messrs  Blackwood  and 
Edinburgh,  and  may  be  obtained  by  Members  of  the  Sc 
separately,  at  the  reduced  price  of  4s.  annually,  or  conjoinec 
Messrs  Blackwood's  Journal  of  Agriculture,  for  8s. 
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CONSTITUTION  AND  MANAGEMENT. 

The  general  business  of  the  Highland  and  Agricultural 

CIETY  is  conducted  under  the  sanction  and  control  of  a  Royal 

er,  which  authorises  the  enactment  of  Bye-Laws.     Business 

nected  with  Agricultural  Education  is  conducted  under  the 

ority  of  a  Supplementary  Royal  Charter,  also  authorising  the 

ctment  of  Bye-Laws. 

pThe  Office-Bearers  consist  of  a  President,  Four  Vice-Presidents, 

i  Extraordinary,  and  Thirty  Ordinary  Directors,  a  Treasurer, 

Honorary  and  an   Acting  Secretary,  an  Auditor  and  other 

ers.   The  proceedings  of  the  Directors  are  reported  to  General 

ags  of  the  Society,  held  in  January,  and  in  June  or  July. 

Council  on  Education,  under  the  Supplementary  Charter, 

fits  of  Sixteen  Members — Nine  nominated  by  the  Charter, 

i  Seven  elected  by  the  Society.     The  Board  of  Examiners  con- 

i  of  Twelve  Members. 

(few  Members  are  admitted  at  the  General  Meetings  by  Ballot. 

J  ordinary  subscription  is  £1,  3s.  6d.  annually,  which  may  be 

aed  by  one  payment,  varying,  according  to  the  number  of 

rious  annual  payments,  from  £12,  12s.  to  £7,  Is.     Tenant- 

Ders,  Secretaries  and  Treasurers  of  local  Agricultural  Asso- 

as,  resident  Agricultural  Factors,  and  Proprietors  farming 

|  whole  of  their  own  lands  whose  valuation  does  not  exceed 

0,  are  admitted  on  a  subscription  of  10s.  annually,  or  £5,  5s. 

rlife. 

[Members  of  the  Society  are  entitled  to  apply  for  District  Pre- 
as, — to  report  Ploughing  Matches   for  the  Medal, — to  attend 
ows  and  exhibit  Stock  free  of  charge, — to  consult  the  Chemist 
)  reduced  rates, — and  to  obtain  the  Transactions  at  a  modified 
Irice. 

Orders,  payable  at  the  Royal  Bank  of  Scotland,  are  issued  by  the 
Xrectors,  in  name  of  the  parties  in  whose  favour  Premiums  have 
een  awarded. 

All  communications  must  be  addressed  to  "  John  Hall  Max- 
TSLL,  Esq.,  C.B.,  Secretary  of  the  Highland  and  Agricultural 
ociety  of  Scotland,  No.  6  Albyn  Place,  Edinburgh." 
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is  empowered  to  prescribe  a  Curriculum  for  Agricultural  Education,  and  to  gi 
Diplomas. 

Members  of  Council  named  by  Charter. 
The  Duke  of  Argyll,  President.  The  Lobd  Justice-General,  Vice-Presidt 


The  Lord  Advocate. 

The  Dean  of  Faculty. 

The  Professor  of  Agriculture. 

The  Professor  of  Anatomy. 


The  Professor  of  Botany. 
The  Professor  of  Chemistry. 
The  Professor  of  Natural  Hmtoi 


Members  of  Council  named  by  Society. 


Sir  George  Clerk,  Bart. 
Sir  W.  Gibson-Craig,  Bart. 
Sir  Alexander  C.  Gibson  Mait- 
land,  Bart. 


George  Hope,  Fenton  Barns. 
John  Miller  of  Leithen. 
Robert  Russell,  Pilmuir. 
John  Wilson,  Edington  Main. 


goartr  of  (SaramintrB. 

Science  and  Practice  of  Agriculture — Mechanics,  and  Architecture  of  the  Farm — Prof*** 

John  Wilson;  George  Hope,  Fenton  Barns;  Robert  Russell,  Pilmuir;  sat 

John  Wilson,  Edington  Mains. 
Botany—  Professor  Balfour. 
Chemistry — Professor  Thomas  Anderson. 
Natural  History — Professor  Allman. 
Veterinary  Surgery — Professor  Dick. 
Field  Engineering  and  Surveying-— John  Miller  of  Leithen,  C.E.,  and  James  Sflf 

LING,  C.E. 
Boot-Keeping    and    Accounts — Kenneth    Mackenzie,    Accountant,    and   PHI) 

M'Lagan  of  Pumpherston. 


GEORGE  IV.  BRIDGE,  OPEN  TO  THE  PUBLIC,  FROM  11  TO  4  EVERY 
DAY,  EXCEPT  MONDAY. 


PREMIUMS. 


GENERAL  REGULATIONS  FOR  COMPETITORS. 

_AliL  Reports  must  be  legibly  written,  and  on  one  side  of  the  paper 
•nly;  they  must  specify  the  number  and  subject  of  the  Premium 
Iff  which  they  are  in  competition ;  they  must  bear  a  distinguish- 
ing motto,  and  be  accompanied  by  a  sealed  letter  similarly  marked, 
^attaining  the  name  and  address  of  the  Reporter ;  initials  must 
lot  be  used. 

'  .None  of  the  sealed  letters,  except  those  belonging  to  reports 
id  entitled  to  at  least  one-half  of  the  Premium  offered,  will 

opened  without  the  Author's  consent. 

Beports,  for  which  a  Premium,  or  one-half  of  it,  has  been 
Warded,  become  the  property  of  the  Society,  and  cannot  be  pub- 

led,  in  whole  or  in  part,  nor  circulated  in  any  manner,  without 

consent  of  the  Directors.     All  other  papers  will  be  returned 

the  Author  if  applied  for  within  twelve  months. 

When  a  Report  is  unsatisfactory,  the  Society  is  not  bound  to 
*wwd  the  whole,  or  any  part  of  a  premium. 
'  •All  Reports  must  be  of  a  practical  character,  containing  the 
•lestilts  of  the  writer's  own  observation  or  experiment,  and  the 
special  conditions  attached  to  each  premium  must  be  strictly  ful- 
filled. General  essays,  and  papers  compiled  from  books,  will  not 
to  rewarded.  Weights  and  measurements  must  be  indicated  by 
the  imperial  standards. 

The  decisions  of  the  Board  of  Directors  are  final  and  conclu- 
de as  to  all  Premiums,  whether  for  Reports,  or  at  general  or 
district  Shows,  and  it  shall  not  be  competent  to  raise  any  question 
op  appeal  touching  such  decisions  before  any  other  tribunal. 

Sports  on  subjects  not  included  in  the  Premium  list  will  be 
received,  and  honorary  rewards  will  be  given,  when  merited. 
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CLASS  I. 

REPORTS. 


Section  1.    ON  SUBJECTS  CONNECTED  WITH  THE  j 
SCIENCE  AND  PRACTICE  OF  AGRICULTURE. 


1.  HIRING  MARKETS. 

1.  For  an  approved  Report  on  the  best  designed,  the 


managed,  and  the  most  useful  Register  for  Farm  Labourers  a 
operation  during  the  years  1861, 1862,  and  1863.  The  Ecjxrf 
shall  specify  the  books  used,  the  rules  and  regulations  in  fen* 
the  reference  made  to  character,  the  names  of  masters  and  stf^ 
vants  entered  respectively  as  desiring  servants  or  situations,  at 
the  number  of  masters  and  servants  supplied  during  each  of  W 
above  years,  &c. — Twenty-five  Sovereigns. 
Reports  to  be  lodged  by  1st  May  1864. 

2.  For  an  approved  Report  on  the  practical  steps  most  success 
fully  carried  into  operation  for  the  regulation  and  improvemep 
of  any  Hiring-Market  held  during  the  years  1861, 1862,  and  18tt 
— taking  into  account  the  hours  of  opening  and  closing ;  the 
of  arrival  and  departure  of  railway  trains ;  the  arrangements  p 
the  market,  including  the  order,  method,  and  locality  of  hiriop 
the  nature  of  the  registers  in  use ;  the  extent  to  which  they  *• 
employed ;  the  facilities  afforded  by  them  for  reference  to  chartfr 
ter ;  the  substitutes  for  drinking ;  the  providing  of  temperance 
refreshments ;  the  getting  up  and  regulation  of  proper  amn#- ; 
ments  for  the  people,  &c. ;  the  effect  of  the  whole  on  the  sobriety 
and  morality  of  the  people,  and  on  lengthening  the  duration  » 
service. — Fifty  Sovereigns. 

Reports  to  be  lodged  by  1st  May  1864. 

2.  AGRICULTURE  OF  ABERDEENSHIRE  AND  BANFFSHIR& 

For  an  approved  Report  on  the  Agriculture  of  Aberdeensbi*6 
and  Banffshire. — Thirty  Sovereigns. 
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The  Report  should  embrace  full  details  of  the  different  systems  of 
farm  management  observed  in  the  district,  and  of  the  progress 
which  Agriculture  has  made  within  the  last  25  years. 

Reports  to  be  lodged  by  1st  November  1863. 


3.  AGRICULTURE  OF  AYRSHIRE  AND  WIGTOWNSHIRE. 

►r  an  approved  Report  on  the  Agriculture  of  Ayrshire  and 
townshire — Thirty  Sovereigns. 

The  Report  should  embrace  full  details  of  the  different  systems  of 
farm  management  observed  in  the  district,  and  of  the  progress 
which  Agriculture  has  made  within  the  last  25  years.  Particular 
reference  must  be  made  to  the  Dairy  systems  in  use,  and  to  the 
comparative  advantages  of  making  cheese  on  the  Cheddar  prin- 
ciple. 

Reports  to  be  lodged  by  1st  November  1863. 

4.  EFFECT  OF  SPECIAL  MANURES  OVER  A  ROTATION. 

ir  an  approved  Report,  to  be  made  after  a  rotation,  on  the 
mrative  effects,  immediate  and  continued,  of  different  special 
ures — Thirty  Sovereigns. 

As  the  object  of  the  premium  is  to  encourage  experiments  for  de- 
termining the  value  of  various  applications,  as  regards  not  only 
increased  quantity  and  improved  quality  of  crops,  but  also  the 
permanence  of  the  different  substances  throughout  the  rotation, 
the  Report  must  have  reference  to  points  such  as  specific  gravity 
and  quality  of  turnips — weights  of  grain,  straw,  and  hay — 
effects  on  straw  and  hay  for  fodder,  and  such  like.  The  results 
obtained  from  each  application  to  be  compared  with  those  of  the 
ordinary  manuring  of  the  farm.  Each  experiment  to  be  conducted 
on  not  less  than  one  rood  of  land,  and  the  whole  to  be  repeated  in 
duplicate,  and  the  exact  composition  of  the  special  manures  used 
must  be  given. 

Reports  to  be  lodged  by  1st  November  1863. 

5.   PHOSPHATIC  AND  AMMONIAC AL  MANURES. 

for  an  approved  Report  on  the  different  effects  of  Phosphatic 
flures  and  Ammoniacal  manures,  and  of  a  mixture  of  these  sub- 
toces,  when  applied  to  the  raising  of  early  and  late  sown  turnips 
The  Gold  Medal,  or  Ten  Sovereigns. 
Reports  to  be  lodged  by  1st  November  I860. 
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6.  SOLUBLE  AND  INSOLUBLE  PHOSPHATES. 

For  an  approved  Report  on  the  comparative  effects  of  manures 
containing  insoluble  Phosphates,  such  as  bone-ash  and  coprolites, 
and  the  same  substances  in  which  the  Phosphates  have  been  ren- 
dered soluble  by  acids — The  Gold  Medal,  or  Ten  Sovereigns. 

Reports  to  be  lodged  by  1st  November  1863.  1 

7.  MANURES  PRODUCED  BY  DIFFERENT  KINDS  OP  FEEDI5G. 

For  an  approved  Report  of  the  result  of  experiments  for  ascer-  j 
taining  the  comparative  value  of  farm-yard  manure,  obtained  from  : 
cattle  fed  upon  different  varieties  of  food,  by  the  application  of 
such  manures  to  farm  crops — Twenty  Sovereigns.  ] 

The  Report  must  state  the  effects  produced  on  two  successive  crop  < 
by  the  application  of  manure  obtained  from  cattle  fed  on  different 
sorts  of  food,  such  as  turnips  and  straw  alone ;  and  turnips  and 
straw,  with  an  addition  of  oil-cake,  linseed,  bean-meal,  grain,  « 
other  substances.  The  animals  should  be  as  nearly  as  possible  of 
the  same  age,  weight,  condition,  and  maturity,  and  each  lot 
should  receive  daily  the  same  quantity  of  litter ;  and,  except  88 
to  the  difference  of  food,  they  must  be  treated  alike. 

The  preparation  of  the  manure,  by  fermentation  or  otherwise, 
should  be  in  every  respect  the  same ;  and  it  is  desirable  that  not 
less  than  two  several  experiments  be  made  with  each  kind,  and 
that  the  ground  to  which  it  is  to  be  applied  be  as  equal  as  pot- 
sible  in  quality  and  condition. 

Reports  to  be  lodged  by  1st  May  in  any  year. 

8.    MANURE  MADE  WITH  AND  WITHOUT  COVER. 

For  an  approved  Report  on  the  comparative  value  of  Mannre 
made  in  the  ordinary  manner,  and  of  Manure  kept  under  cover 
till  applied  to  the  land — Twenty  Sovereigns. 

The  experiment  may  be  conducted  either  with  manure  made  in  tb 
open  strawyard,  contrasted  with  that  made  in  covered  hamffl* 
or  boxes,  or  with  manure  made  in  feeding- houses,  part  of  whw* 
shall  have  been  placed  under  cover,  and  part  removed  to  theop* 
dung-pit,  and  kept  carefully  unmixed  with  any  other  manure 
Preference  will  be  given  to  experiments  embracing  both  of 
these  modes.    The  cattle  must  be  fed  and  littered  alike.  There 


REPORTS.  XT 

must  be  at  least  an  acre  of  land  experimented  on  with  each  sort 
of  manure — the  different  lots  must  be  manured  to  the  same 
extent,  and  be  equal  in  soil,  and  the  crops  must  be  accurately 
weighed  and  measured  on  two  separate  portions  of  each  lot,  not 
less  than  20  poles.  The  result,  as  given  by  two  successive 
crops,  to  be  reported. 

Reports  to  be  lodged  by  1st  May  in  any  year. 

9.    TOP-DRESSING  FOR  CEREALS. 

for  an  approved  Report  on  the  substances  which  may  be  most 
pttably  employed  in  top-dressing  Cereal  Crops — The  Gold 
■rial,  or  Ten  Sovereigns. 

The  Report  must  state  the  nature  of  the  substances  used,  the 
time  and  cost  of  the  application,  and  the  comparative  results, 
which  must  be  contrasted  with  those  obtained  from  a  portion  of 
the  same  field  to  which  no  top-dressing  was  applied. 

Reports  to  be  lodged  by  1st  November  1863. 
10.   AUTUMN  MANURING. 

For  an  approved  Report  on  the  comparative  advantages  of 
ing  Manure  to  the  stubble  in  Autumn,  or  in  the  drills  in 
for  turnips,  potatoes,  or  beans — Twenty  Sovereigns. 

The  experiment  must  extend  over  two  years,  and  comprise  a  green 
crop  and  a  grain  crop.  It  must  be  conducted  on  not  less  than 
four  acres — one-half  of  which  shall  be  dunged  in  autumn,  and 
the  other  in  spring,  with  manure  made  as  nearly  as  possible  in 
the  same  way,  and  of  equal  quantity  and  quality.  The  quan- 
tities and  kinds  of  special  manures  applied  at  any  period  of  the 
rotation  must  be  the  same  on  each  lot,  and  must  be  stated. 
The  treatment  and  condition  of  the  land  prior  to  the  experiment 
must  be  mentioned. 

As  the  object  of  this  premium  is  to  determine  the  comparative 
advantages  of  autumn  manuring,  there  will  be  no  restriction  as 
to  labouring  the  land,  but  the  Reporter  must  state  how  that 
was  done  on  each  lot  during  the  experiment. 

Reports  to  be  lodged  by  1st  May  1864. 
11.   IMPROVED  VARIETIES  OF  AGRICULTURAL  PLANTS. 

For  an  approved  Report  on  the  means  successfully  employed 
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for  obtaining  new  and  superior  varieties,  or  improved  sub-i 
of  any  of  the  cereal  grains,  grasses,  roots,  or  other  agri 
plants — The  Gold  Medal,  or  Ten  Sovereigns. 

It  is  necessary  that  the  varieties  and  sub-varieties  repori 
shall  have  been  proved  capable  of  reproduction  from  s< 
also  that  the  relation  they  bear  to  others,  or  well-kno* 
should  be  stated.  The  Reporter  is  further  requested  to 
the  effects  that  he  may  have  observed  produced  by 
soils,  manures,  &c,  on  the  plants  forming  the  subject 
ports,  and  how  far  he  may  have  ascertained  such  effec 
lasting. 

Should  any  improved  variety  reported  upon  be  the  result  < 
experiment  by  cross  impregnation,  involving  expense  ai 
continued  attention,  a  higher  premium  will  be  awarded. 

Reports  to  be  lodged  by  1st  November  1863. 


12.   DIFFERENT  KINDS  OF  WHEAT. 

For  an  approved  Report  of  experiments  conducted  for  tl 
pose  of  determining  the  relative  productiveness  in  corn  anc 
of  Hunter's,  Hopetoun,  Fenton,  and  any  other  variety  of 
Wheat — Twenty  Sovereigns. 

The  Experiment  must  embrace  crops  1864  and  1865.  Ii 
to  compete  must  be  intimated  to  the  Secretary  not  later 
January  1864.  The  soil  shall  be  uniform  in  quality  an 
tion.  One  acre  must  be  allowed  for  each  kind  of  wheat, 
lots  must  be  separated  by  spaces  not  less  than  two  fe 
Care  must  be  taken  to  select  true  samples  of  seed  for  crc 
the  produce  of  which  shall  be  used  as  seed  in  1865.  Sa: 
the  original  seed,  and  of  each  year  s  crop,  to  be  lodged  ' 
Secretary.  The  wheats  to  be  sown,  by  drill  or  broad< 
later  than  November,  and  the  crops  shall  be  inspected  bj 
mittee  in  May  and  July  following.  The  whole  produce 
weighed  and  measured ;  and  care  must  be  taken  thoroi 
clean  the  threshing-machine  before  testing  each  variet 
Report  shall  further  specify  the  quantity  of  each  variety 
sown — where  it  was  obtained — the  dates  of  sowing,  to 
earing,  ripening — the  properties  and  appearances  of  tl 
when  growing — and  the  produce  each  year  in  oo 
straw. 

i         Reports  to  be  lodged  by  1st  November  1865. 
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13.   DIFFERENT  KINDS  OF  OATS. 

For  an  approved  Report  of  experiments  conducted  for  the  pur- 
ine of  determining  the  relative  productiveness  in  corn  and  straw 
[the  following  varieties  of  Oats  : — Potato,  Hopetoun,  Sandy, 
||i  Angus,  and  Black  Tartar — Fifteen  Sovereigns. 

P*The  Experiment  must  embrace  crops  1863   and  1864.    Inten- 

r      tion  to  compete  must  be  intimated  to  the  Secretary  not  later 

f        than  1st  May  1863.     The  soil  shall  be  uniform  in  quality  and 

condition.     One  acre  must  be  allowed  for  each  variety,  and 

the  lots  must  be  separated  by  spaces  not  less  than  two  feet 

wide.     Care  must  be  taken  to  select  true  samples  of  seed  for 

■        crop  1863,  the  produce  of  which  shall  be  used  as  seed  in  1864. 

Samples  of  the  original  seed,  and  of  each  year's  crop,  to   be 

lodged  with  the  Secretary.     The  oats  may  be  sown,  by  drill 

or  broadcast,  and  the  crops  shall  be  inspected  by  a  committee 

in  June  and  July  following.     The  whole ,  produce   shall   be 

weighed  and  measured ;  and  care  must  be  taken  thoroughly  to 

clean  the  threshing-machine  before  testing  each  variety.     The 

Report  shall  further  specify  the  quantity  of  each  variety  of  seed 

k         sown — where  it  was  obtained — the  dates  of  sowing,  brairding, 

i         earing,  ripening — the  properties  and  appearances  of  the  crops 

when  growing — and  the  produce  each  year  in  corn  and  straw. 

Reports  to  be  lodged  by  1st  November  1864. 
f    14.  COMPARATIVE  PRODUCTIVENESS,  &C,  OF  POTATOES. 

For  an  approved  Report  on  the  comparative  productiveness, 
ttd  general  qualities  for  use  and  keeping,  of  the  different  kinds  of 
Vrtatoes  used  in  field  culture,  and  the  results  observable  on  the 
rhite  crops  following  different  varieties  of  Potatoes — The  Gold 
iedal,  or  Ten  Sovereigns. 

Reports  to  be  lodged  by  1st  May  1864. 

15.  COMPARATIVE  PRODUCTIVENESS,  &C,  OF  TURNIPS. 

For  an  approved  Report  of  the  comparative  productiveness,  and 
lateral  qualities  for  use  and  keeping,  of  the  different  kinds  of 
Swedish,  Yellow,  and  White  Turnips,  generally  used  in  field  cul- 
ture, and  the  results  observable  on  the  white  crops  following  dif- 
ferent varieties — The  Medium  Gold  Medal,  or  Five  Sovereigns. 
Reports  to  be  lodged  by  1st  May  1864. 
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16.   CABBAGE. 

For  an  approved  Report  on  the  cultivation  of  the  Cabbag 
field  crop — The  Medium  Gold  Medal,  or  Five  Sovereigns. 

The  experiment  must  be  conducted  on  not  less  than  one  acr 
contrasted  with  a  like  extent  under  turnips  in  the  same 
Both  lots  must  have  been  under  one  rotation,  and  must  b 
pared  and  manured  in  the  same  manner. 

Reports  to  be  lodged  by  1st  May  1864. 
17.   VEGETABLE  PRODUCTIONS  OF  INDIA,  CHINA,  AMERICA, 

For  an  approved  Report  on  the  hardy  and  useful  Herba 
Plants,  including  Grains  and  Grasses  of  China,  Japan,  the  Is 
of  the  Eastern  Archipelago,  the  Himalaya  Country,  the  Fall 
and  South  Sea  Islands,  California,  the  high  north-western  dial 
of  America,  or  any  other  country  where  such  climate  exists  i 
induce  the  belief  that  the  plants  may  be  beneficially  introduced 
the  cultivation  of  Scotland — The  Gold  Medal,  or  Ten  Sovere 

Reporters  are  required  to  give  the  generic  and  specific  names  < 
plants  treated  of,  with  the  authority  for  the  same — tog 
with  the  native  names,  in  so  far  as  known  ;  and  to  stat 
elevation  of  the  locality  and  nature  of  the  soil  in  which  th< 
cultivated,  or  which  they  naturally  inhabit,  with  their  qui 
or  uses ;  and  it  is  further  requested  that  the  descriptio 
accompanied,  in  so  far  as  possible,  with  specimens  of  the  p 
and  their  fruit,  seed,  or  other  products. 

Reports  to  be  lodged  by  1st  November  in  any  year. 

FEEDING  STOCK. 

The  experiments  specified  in  Nos.  18,  19,  20,  and  21,  mv 
conducted  over  a  period  of  not  less  than  three  months.  I 
shall  consist  of  fewer  than  four  Cattle  or  ten  Sheep, 
animals  selected  should  be  of  the  same  age,  sex,  and  breed 
as  nearly  as  possible,  of  the  same  weight,  condition,  and  mat 
Their  live  weight  before  and  after  the  experiment  must  be  s 
and,  if  killed,  their  dead  weight  and  quantity  of  tallow. 

18.   BEST  MODES  OF  HOUSING  FATTENING  CATTLE. 

For  an  approved  Report  on  the  comparative  advantages  of 
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ing  Cattle  in  stalls,  in  loose  houses  or  boxes,  and  in  sheds  or 
nmels — Twenty  Sovereigns. 

The  Report  must  detail  the  comparative  result  of  actual  experi- 
ments. The  same  quantities  and  kinds  of  food  shall  be  used. 
Information  is  required  as  to  the  comparative  expense  of  attend- 
ance, the  cost  of  erecting  the  buildings,  and  any  other  circum- 
stances deserving  of  attention.  The  state  of  the  weather  during 
the  experiment  in  point  of  temperature  and  wetness  must  be 
particularly  noted  and  reported. 
Reports  to  be  lodged  by  1st  May  in  any  year. 

19.   DIFFERENT  DESCRIPTIONS  OF  FOOD. 

?or  an  approved  Report  of  experiments  for  ascertaining  the 
addition  of  weight  to  growing  or  fattening  stock,  by  the  use 
irent  kinds  of  food — Twenty  Sovereigns. 

The  attention  of  the  experimenter  is  directed  to  turnips,  carrots, 
beet,  mangold- wurzel,  potatoes,  cabbage,  as  well  as  to  beans, 
oats,  barley,  Indian  corn,  linseed,  oil- cake,  or  rape-cake,  and  to 
the  effect  of  warmth  and  proper  ventilation,  and  the  difference 
between  food  cooked  and  raw.  The  above  roots  and  other 
kinds  of  food  are  merely  suggested  ;  Competitors  are  neither 
restricted  to  them,  nor  obliged  to  experiment  on  all  of  them. 

When  experiments  are  made  with  linseed  and  cake,  attention 
should  be  paid  to  the  comparative  advantages,  economically  and 
otherwise,  of  the  substances  in  these  two  states. 

Before  commencing  the  comparative  experiments,  the  animals  must 
r        be  fed  alike  for  some  time  previously. 

The  progress  of  different  breeds  may  be  compared ;  this  will  form 
an  interesting  experiment  of  itself,  for  Reports  of  which  encour- 
agement will  be  given. 

Reports  to  be  lodged  by  1st  May  in  any  year. 

20.  COMPARATIVE  FEEDING  QUALITIES  OF  LINSEED-CAKB 
AND  RAPE-CAKE. 

I"or  an  approved  Report  on  the  comparative  feeding  qualities 
pf  Linseed-Cake  and  of  Rape- Cake,  to  be  ascertained  by  feeding 
I**0  lots  of  Cattle  on  each  of  these  substances,  with  or  without 
Turnipg,  or  other  ordinary  food,  equal  quantities  of  the  two  cakes 
^g  given— The  Gold  Medal,  or  Ten  Sovereigns. 
Reports  to  be  lodged  by  1st  May  1864. 
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21.   COMPARATIVE  FATTENING  QUALITIES  OP  PURE  AND  CROMf 

BRED  SHEEP.  j 

For  an  approved  Report  of  experiments  for  determining  tbli 
comparative  fattening  qualities  of  pure  and  cross-bred  Sheep— 
The  Gold  Medal,  or  Ten  Sovereigns. 

One  lot  must  consist  of  any  pure  breed,  the  other  of  any  cross  1m 
tween  that  and  another  breed.     The  same  descriptions  of  foil 
must  be  given  ;  the  quantities  consumed,  and  the  increase  in  tb 
weight  and  value  of  each  lot,  must  be  carefully  noted. 
Reports  to  be  lodged  by  1st  May  1864. 

22.   INTERNAL  PARASITES. 

For  an  approved  Report  on  the  natural  history,    symp 
causes,  preventive  and  remedial  treatment  of  the  internal  i 
sites  by  which  domestic  animals  are  affected — The  Gold 
or  Ten  Sovereigns. 

Reports  to  be  lodged  by  1st  November  1863. 

23.   MURRAIN. 

For  an  approved  Report  on  the  nature,  symptoms,  causes,  ] 
ventive  and  remedial  treatment  of  Murrain  in  domestic  anin 
— The  Gold  Medal  or  Ten  Sovereigns. 

Reports  to  be  lodged  by  1st  November  1863. 

24.   SCAB  IN  SHEEP. 

For  an  approved  Report  on  the  nature,  symptoms,  causes,  prt 
ventive  and  remedial  treatment,  of  Scab  in  Sheep — The  Go! 
Medal,  or  Ten  Sovereigns. 

Reports  to  be  lodged  by  1st  November  1863. 

25.  FOOT  ROT. 
For  an  approved  Report  on  the  nature,  symptoms,  causes,  pi 
ventive  and  remedial  treatment  of  Foot  Rot  in  Sheep — The  Go 
Medal  or  Ten  Sovereigns. 

Reports  to  be  lodged  by  1st  November  1863. 

26.  RURAL  ECONOMY  ABROAD. 

For  an  approved  Report,  founded  on  personal  observation, 
any  useful  practice,  in  rural  economy,  adopted  in  other  countri< 
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nd  susceptible  of  being  introduced  with  advantage  into  Scotland 
-The  Gold  Medal. 

The  purpose  chiefly  contemplated  by  the  offer  of  this  premium,  is 
to  induce  gentlemen  who  may  visit  other  countries  to  notice 
and  record  such  particular  practices  as  may  seem  calculated  to 
benefit  their  own  country. 
f     Reports  to  be  lodged  by  1st  November  in  any  year. 


Section  2.  WOODS  AND  PLANTATIONS. 

1.    EXTENSIVE  PLANTING. 

For  an  approved  Report  by  a  Proprietor  who  shall,  within  the 
*  preceding  years,  have  planted  not  less  than  150  acres.  The 
kole  planting  operations  that  may  have  been  conducted  by  the 
jporter  within  the  five  years,  whether  completed  or  not,  must  be 
ftraced,  and  he  must  state  the  expense — description  of  soil — 
)e,  kind,  and  number  of  trees  planted  per  acre — mode  of  plant- 
5,  draining,  and  fencing — general  state  of  the  plantation — and 
y  other  observations  of  interest — The  Gold  Medal. 
Reports  to  be  lodged  by  1st  November  in  any  year. 

2.  FORMATION  AND  MANAGEMENT  OF  YOUNG  PLANTATIONS. 

For  an  approved  Report  of  Plantations  formed  within  a  period 
f  not  more  than  ten,  nor  less  than  five  years  preceding  the  date 
f  the  Report — The  Gold  Medal,  or  Ten  Sovereigns. 

The  Report  should  comprehend  every  interesting  particular ; 
among  others,  the  exposure,  altitude,  and  general  climate  of  the 
locality — the  character  and  condition  of  the  soil  and  subsoil — 
a  detailed  statement  of  the  expense,  including  that  of  enclosing, 
draining,  and  fencing,  and  a  specification  of  the  manner  in 
which  these  operations  were  performed — the  mode  of  planting 
adopted — the  prevailing  weather  while  planting,  and  for  a 
month  after  the  operation — the  kind  of  trees  planted,  and  the 
number  of  each  kind  per  acre — their  relative  progress — the  pro- 
portion of  blanks  and  deaths  at  the  end  of  three  years — the 
system  of  management — the  state  of  the  plantations  at  the  date 
of  making  the  Report — and  any  other  observation  of  interest. 

Reports  to  be  lodged  by  1st  November  in  any  year. 
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3.   GENERAL  MANAGEMENT  OP  PLANTATIONS. 

For  an  approved  Report  of  the  management  of  Plantation*, 
from  the  commencement  of  the  first  thinning  till  the  period  of 
yielding  full-grown  timber — The  Gold  Medal,  or  Ten  Sovereign*. 

The  Report  should  embrace  the  following  points  : — the  progiwi; 
of  the  different  sorts  of  trees — the  effects  of  altitude  and  ex- 
posure— the  general  advantages  of  shelter — the  mode  of  thin- 
ning and  pruning  adopted — the  uses  and  value  of  the  thinning! 
— the  plan  of  registry  and  of  valuing,  or  a  specimen  of  the , 
method  in  which  the  forester's  book  is  kept — the  valuation  at 
the  time  of  the  Report — together  with  such  general  remarks  as 
may  be  thought  useful. 

The  Report  is  not  expected  to  embrace  the  formation  and  eari^ 
management,  farther  than  the  description  of  soil,  kinds  <t 
plants,  whether  mixed  or  in  masses,  together  with  a  note  of  4s' 
expense  from  the  time  of  planting  to  the  commencement  of  Aft . 
first  thinning,  in  so  far  as  such  information  is  in  the  possession 
of  the  Reporter. 

Reports  to  be  lodged  by  1st  November  in  any  year. 
4.    USES  AND  VALUE  OF  TIMBER. 

For  an  approved  Report  on  the  economic  uses  and  comparative 
value  of  different  descriptions  of  Timber  grown  in  Scotland — The 
Gold  Medal,  or  Ten  Sovereigns. 

This  premium  may  be  regarded  as  a  sequence  to  Nos.  2  and  8 
the  object  being  to  obtain  the  practical  and  economic  results  o 
planting,  by  ascertaining  the  purposes  to  which  it  has  beei 
applied,  and  the  pecuniary  returns  it  has  yielded. 

The  Reporter,  besides  stating  the  actual  results  of  his  own  obsei 
vation  and  experience,  should  indicate  the  objects  whic 
planters  ought  to  have  in  view  with  reference  to  profitabl 
return,  by  stating  the  kinds  of  trees  that  should  be  planted— 
the  periods  at  which  they  should  be  cut — the  -purposes  t 
which  they  should  be  applied — and  the  returns  that  may  t 
looked  for,  in  different  localities,  and  under  different  circuK 
stances. 

There  must  be  a  general  description  of  the  management,  serf 
altitude,  exposure,  &c,  of  the  particular  woods  reported  o* 
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and  attention  is  directed  to  the  difference  supposed  to  exist  in 
the  quality  of  natural  and  planted  timber. 

Seports  to  be  lodged  by  1st  November  in  any  year. 

5.  PLANTING  ON  EXPOSED  OR  ON  BARREN  TRACTS. 

For  an  approved  Report  on  successful  planting  within  the  in- 
pnce  of  the  sea,  or  on  exposed  sterile  tracts,  founded  on  obser- 
ft&on  of  the  habits  and  appearance  of  the  different  sorts  of  trees 
oasidered  best  suited  for  such  situations — The  Gold  Medal,  or 
Ira  Sovereigns. 

The  plantations  reported  on  must  not  be  less  than  ten  years  old. 

Information  is  particularly  desired  regarding  the  species  and  varie- 
ties of  trees  calculated  for  growing  in  situations  unfavourable  to 
most  of  those  generally  cultivated,  as  bleak  heaths,  sandy  links, 
unsheltered  maritime  situations,  and  high  northern  exposures. 

The  Reporter  must  specify  the  extent  of  planting  and  mode  of 
drainage  and  fencing — the  nature  of  the  soil  and  subsoil — the 
elevation  and  exposure  of  the  locality — its  distance  from  the 
sea ;  and,  if  in  his  power,  he  should  notice  the  geological  features 
of  the  district. 

Reports  to  be  lodged  by  1st  November  in  any  year. 
6.   MIXED  PLANTATIONS. 

For  an  approved  Report  on  the  trees  best  adapted  for  giving  a 
leasing  effect  to  the  landscape  during  different  seasons — The 
Medium  Gold  Medal,  or  Five  Sovereigns. 

Much  is  still  to  be  done  in  judiciously  grouping  and  arranging  trees 
in  large  policies,  particularly  as  regards  the  autumnal  effect ; 
attention  is  therefore  particularly  directed  to  contrasts  of  colour, 
and  a  list  of  varieties  must  be  given. 

Reports  to  be  lodged  by  1st  November  1863. 
7.   CORSICAN  FIR. 

For  an  approved  Report  on  the  value,  for  economical  purposes, 
rf  the  Corsican  Fir,  and  on  its  adaptation  to  different  soils  and 
■Nations — The  Medium  Gold  Medal,  or  Five  Sovereigns. 

Reports  to  be  lodged  by  1st  November  in  any  year. 

62 
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8.   AMERICAN  AND  CANADIAN  TREES. 

For  an  approved  Report  on  the  American  and  Canadian  forest 
trees  adapted  for  cultivation  in  Great  Britain — The  Medium  Gold 
Medal,  or  Five  Sovereigns. 

The  Reporter  will  enumerate  and  describe  the  varieties  which  hare 
been,  or  which  may  be,  usefully  introduced  from  North  America ; 
the  soils,  situations,  and  conditions  most  suitable  for  them,  their 
economic  uses  and  qualities,  and  the  success  which  may  have 
attended  the  cultivation  of  any  of  them  in  Great  Britain. 

Reports  to  be  lodged  by  1st  November  1863. 

9.   FOREST  TREES  OP  RECENT  INTRODUCTION. 

For  an  approved  Report  on  the  more  extended  introduction  of 
hardy,  useful,  or  ornamental  trees,  which  have  not  hitherto  been 
generally  cultivated  in  Scotland — The  Medium  Gold  Medal,  or 
Five  Sovereigns. 

The  Report  should  specify,  as  distinctly  as  possible,  the  kind  of 
trees  introduced.  The  nature  of  the  plantation  should  likewise 
be  described  as  to  soil,  exposure,  shelter,  and  elevation  above 
the  level  of  the  sea.  The  adaptation  of  the  trees  for  use  or 
ornament,  and  their  comparative  progress,  should  be  mentionei 
Attention  is  directed  to  the  introduction  into  use  of  any  tree  as 
a  nurse  in  young  plantations,  which,  by  growing  rapidly  for 
several  years,  and  attaining  maturity  when  at  the  height  of  20 
or  25  feet,  might  realize  the  advantages  and  avoid  the  evils  of 
thick  planting. 

Reports  to  be  lodged  by  1st  November  in  any  year. 

10.   ROOTS  OF  CONIFERjE. 

For  an  approved  Report  of  experiments  on  the  uses  to  which 
the  fibrous  parts  of  the  roots  of  Coniferous  trees  may  be  applied 
— The  Medium  Gold  Medal,  or  Five  Sovereigns. 

In  North- West  America,  the  fibrous  parts  of  the  roots  of  some  o 
the  Coniferous  trees  are  extensively  employed  for  purpose 
similar  to  those  to  which  willows  are  applied  in  this  country 
more  particularly  when  the  wood  has  been  grown  on  soft  peat 
soils.  The  object  of  the  premium  is  to  elicit  information  regar* 
ing  the  possibility  of  profitably  extracting,  and  economical) 
applying  the  vast  quantities  of  roots  left  in  the  ground. 

Reports  to  be  lodged  by  1st  November  in  any  year; 
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Sectpion  3.    LAND  IMPROVEMENTS. 

1,  GENERAL  IMPROVEMENT  OF  ESTATES. 

To  the  Proprietor  who  shall  report  the  most  judicious,  success- 
id,  and  extensive  improvement — The  Gold  Medal,  or  Ten  Sove- 
ftgns. 

The  merits  of  the  Report  will  not  be  determined  so  much  by  the 
mere  extent  of  the  improvements,  as  by  their  character  and  rela- 
tion to  the  size  of  the  property.  The  improvements  may  com- 
prise reclaiming,  draining,  enclosing,  planting,  road-making, 
building,  and  all  other  operations  proper  to  landed  estates.  The 
period  within  which  the  operations  may  have  been  conducted  is 
not  limited,  except  that  it  must  not  exceed  the  term  of  the  Re- 
porter's proprietorship. 

Reports  to  be  lodged  by  1st  May  in  any  year. 

2.   RECLAMATION  OP  WASTE  LAND  BY  TILLAGE. 

1.  For  an  approved  Report  by  a  Proprietor  or  Tenant  of  having 
^claimed,  within  the  six  preceding  years,  not  less  than  fifty  acres 

\  «f  Waste  Land — The  Gold  Medal,  or  Ten  Sovereigns. 

2.  For  an  approved  Report  by  a  Tenant  of  having  reclaimed 
within  the  four  preceding  years,  not  less  than  twenty  acres  of 
Waste  Land — The  Medium  Gold  Medal,  or  Five  Sovereigns. 

3.  For  a  similar  Report  by  a  Tenant  of  having  reclaimed  not  less 
torn  ten  acres— The  Silver  Medal. 

The  Reports  may  comprehend  such  general  observations  on  the  im- 
provement of  waste  lands  as  the  writer's  experience  may  lead  him 
to  make,  but  must  refer  especially  to  the  lands  reclaimed — to  the 
nature  of  the  soil — the  previous  state  and  probable  value  of  the 
subject — the  obstacles  opposed  to  its  improvement — the  details 
of  the  various  operations — the  mode  of  cultivation  adopted — and 
the  produce  and  value  of  the  crops  produced.  As  the  required 
extent  cannot  consist  of  different  patches  of  land,  the  improve- 
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ment  must  have  relation  to  one  subject,  it  must  be  of  a  profit- 
able character,  and  a  rotation  of  crops  must  have  been  con- 
cluded before  the  date  of  the  Report.     A  detailed  statement  of 
the  expenditure  and  return,  and  a  certified  measurement  of  the 
ground,  are  requisite.  ♦ 

Reports  to  be  lodged  by  1st  May  in  any  year. 
3.  IMPROVEMENT  OP  NATURAL  PASTURE  WITHOUT  TILLAGE. 

1.  For  an  approved  Report  of  the  improvement  of  the  pasturage 
of  not  less  than  thirty  acres,  by  means  of  top-dressing,  draining, 
or  otherwise  without  tillage,  in  situations  where  tillage  may  be 
inexpedient — The  Gold  Medal  or  Ten  Sovereigns.  ] 

2.  For  an  approved  Report  of  a  similar  improvement  of  not  less 
than  ten  acres — The  Silver  Medal. 

Reports  must  state  the  particular  mode  of  management  adopted) 
the  substances  applied,  the  elevation  and  nature  of  the  soil,  its 
previous  natural  products,  and  the  changes  produced. 

Reports  to  be  lodged  by  1st  May  in  any  year. 


Section  4.    AGRICULTURAL  MACHINERY. 

INVENTION  OR  IMPROVEMENT  OF  IMPLEMENTS  OP  HUSBANDRY 

For  approved  Reports  of  such  inventions  or  improvements,  by 
the  Reporters,  of  any  Agricultural  Implement  or  Machine  as  shall 
be  deemed  by  the  Society  of  public  utility — Medals,  or  sums  of 
money  not  exceeding  Fifty  Sovereigns. 

Reports  may  be  lodged  with  the  Secretary  at  any  time,  and  sbooW 
be  accompanied  by  drawings  and  descriptions  of  the  implement 
or  machine,  and,  if  necessary,  by  a  model. 
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CLASS  II. 

DISTRICT  COMPETITIONS. 

Brants  in  aid  of  District  Competitions  for  1864  must  be 
applied  for  before  1st  November  next.) 

Section  I.  CATTLE. 

1.  The  District  of  Lorn. 

2.  The  District  of  Mar. 

3.  The  County  of  Ayr. 

4.  The  County  of  Renfrew. 

5.  The  County  of  Stirling. 

6.  The  County  of  Inverness. 

7.  The  District  of  Strathbogie. 

8.  The  District  of  Strontian. 

9.  The  Island  of  Sky e. 

10.  The  County  of  Banff  and  District  of  Turriff \ 

11.  The  District  of  Cowal. 

12.  The  District  of  the  Royal  Northern  Society. 

13.  The  District  of  Deeside. 

Conveners  of  Committees. 

rst  "District — Dugald  Macdougall  of  Gallanach. 

tcoND  District — Archibald  Grant  of  Tillyfour. 

Jird  District — Sir  James  Fergusson,  Bart.,  M.P. 

hjrth  District — Lieut.- Col.  Mure  of  Caldwell. 

ifth  District — John  Stirling  of  Kippendavie. 

xth  District — JEneas  W.  Mackintosh  of  Raigmore. 

bventh  District — Robert  Simpson  of  Cobairdy. 

ighth  District — Sir  Thomas  Miles  Riddell,  Bart. 

ikth  District — Alex.  K.  Mackinnon  of  Corry. 

*nth  District — Alexander  Morison  of  Bognie. 

seventh  District — Alexander  S.  Finlay  of  Castle  Toward,  M.P. 

*euth  District— Alexander  Thomson  of  Banchory. 

BlHtpNTH  DiSTRiCT-ssrSir  James  H,  Burnett,  Bart. 
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PREMIUMS. 

1.  For  the  best  Bull,  of  any  pure  breed,  not  exceeding  eight 

years  old,  belonging  to  a  Proprietor  or  Factor — The 
Silver  Medal. 

2.  For  the  best  Bull,  of  any  pure  breed,  calved  before  1st 

January  1861,  and  not  exceeding  eight  years  old,  . 

3.  For  the  second  best,       .  .  £tt 

4.  For  the  best  Bull,  of  any  pure  breed,  calved  after  1st 

January  1861,  .  .  .  jC^ 

5.  For  the  best  pair  of  Heifers,  of  any  pure  breed,  of  two 

years  old  (if  Highland  breed,  three  years),     .         , 

6.  For  the  second  best,       .  .  .  fSi 

The  Money  Premiums  are  restricted  to  Tenants,  and  Pro* 
prietors  farming  the  whole  of  their  own  lands. 

Note. — The  Society's  Premiums  are  granted  to  each  district  for  tin* 
alternate  years,  on  condition  that  the  district  shall,  in  the  two  inter* 
mediate  years,  continue  the  Competitions  by  offering  for  the  same  6Vl 
scription  of  stock  a  sum  not  less  than  one-half  of  that  given  by " 
Society. 

At  the  intermediate  Competitions,  a  Silver  Medal  will  be  placed  at  the 
disposal  of  the  Committee  to  be  awarded  to  the  best  lot  exhibited. 

In  1863 

Nos.  1  and  2  are  in  competition  for  the  last  year. 
Nos.,  3,  4,  5,  6,  and  7,  for  the  second  year. 
Nos.  8,  9,  and  10,  for  the  first  year. 


Nos.  11,  12,  and  13,  compete  for  local  Premiums. 


RULES  OF  COMPETITION. 


1.  The  Members  of  the  Society  connected  with  the  respective  Distrusts  «* 
appointed  Committees  for  regulating  the  Competitions;  five  members  to  JM  ' 
quorum. 

2.  The  Convener  of  each  district  shall  gummpn  a  Meeting  of  Commits  & 
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ie  of  determining  the  time  and  place  of  Competition,  the  nomination 
,  and  other  preliminary  arrangements.  The  time  and  place  (which 
dthin  the  bounds  of  the  district)  shall  be  publicly  intimated  by  Con- 
auch  a  manner  as  may  appear  to  them  most  effectual. 

Competitions  must  take  place  between  the  1st  of  April  and  the  1st 
iber.  The  animals  exhibited  must  belong  to  one  of  the  following 
ag: — Shorthorn — Ayrshire — Polled  (Galloway,  Angus,  or  Aberdeen) 
nd.  The  Bulls  may  be  of  one  breed,  and  the  Heifers  of  another, 
nittee  shall  select  the  breed,  and  specify  it  in  the  returns. 
sk  of  an  inferior  description,  or  which  does  not  fall  within  the  pre- 
mutations, shall  not  be  placed  for  competition.  The  Premiums  shall 
rided.  No  money  Premium  shall  be  adjudged  unless  there  are  three 
ited,  and  not  more  than  one-half,  unless  there  are  six.     A  Compe- 

exhibit  two  lots  in  each  class.     For  the  Medal,  two  lots  authorise 

animal  which  has  gained  the  Society's  first  Premium  at  a  previous 
>r  General  Show  is  inadmissible  in  the  same  class,  except  for  the 
ind  one  which  has  gained  a  second  money  Premium  can  only  there- 
ipete  in  that  class  for  the  first. 

Tenant  may  compete  with  Proprietors  and  Factors  for  the  Medal  with 
bich  has  gained  the  first  money  Premium  at  a  previous  Show.  When 
iny  doubt  as  to  whether  a  Competitor  should  be  ranked  as  a  Proprietor 
ant,  the  point  is  left  to  the  decision  of  the  Local  Committee.  Factors 
compete  for  the  Medal. 

Bull,  the  property  of  two  or  more  Tenants,  may  compete,  although  the 
>rs  may  not  be  joint  tenants.  Bulls  not  belonging  to  the  District  may 
,  provided  they  are  left  within  it  for  service, 

xsk  must  be  the  property  of  the  Exhibitor  at  the  date  of  entry,  and 
shall  be  received  later  than  one  week  previous  to  the  Show.     Entry 
ball  not  exceed  2£  per  cent,  on  the  amount  of  premium  to  be  com- 
p. 

ills  for  which  the  money  Premiums  are  awarded  may  be  required  to 
the  District  at  least  one  season ;  the  rate  of  service  to  be  fixed  by  the 
tee. 

Should  it  be  proved  to  the  satisfaction  of  the  Committee  that  an  animal 
n  entered  under  a  false  name,  pedigree,  or  description,  for  the  purpose 
ading  the  Committee  or  Judges  as  to  its  qualifications  or  properties,  the 
.11  be  reported  to  the  Directors,  and  submitted  by  them  to  the  first 
Meeting,  in  order  that  the  Exhibitor  shall  be  disqualified  from  again 
ng  at  the  Society's  Shows,  and  his  name,  if  he  be  a  member,  struck 
e  roll. 

When  an  animal  has  previously  been  disqualified  by  the  decision  of  any 
tural  Association  in  Great  Britain  or  Ireland,  such  disqualification  shall 
if  the  Exhibitor,  being  aware  of  the  disqualification,  fail  to  state  it,  and 
finds  thereof,  in  his  entry,  to  enable  the  Committee  to  judge  of  its  validity. 
Blank  Reports  will  be  furnished  to  the  Conveners  of  the  different  Dis- 
These  must,  in  all  details,  be  completed  and  lodged  with  the  Secretary 
lefore  the  1st  of  November  next. 
A  Report  of  the  Competition  and  Premiums  awarded  at  the  intermediate 
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Local  Shows,  in  the  several  Districts,  signed  by  a  Member  of  the  Gocu 
must  be  transmitted  to  the  Secretary  on  or  before  the  1st  of  November 
each  year,  otherwise  the  Society's  grant  shall  terminate.  * 

14.  It  is  to  be  distinctly  understood,  that  in  no  instance  does  any  dtfsl 
against  the  Society  for  expenses  attending  a  Show  of  Stock,  beyond '4 
amount  of  the  Premiums  offered. 


Section  2.  DRAUGHT  HORSES. 

1.  The  County  of  Lanark. 

2.  The  County  of  Linlithgow. 

3.  The  County  of  Edinburgh. 

Conveners  of  Committees. 

First  District — J.  G.  C.  Hamilton  of  Dalzell. 
Second  District — R.  H.  Johnston  Stewart  of  Straiton. 
Third  District — Sir  James  Gardiner  Baird,  Bart. 


PREMIUMS. 

1.  For  the  best  Stallion,  for  agricultural  purposes,  not  under  thi 

years  and  nine  months,  and  not  above  twelve  years  old,  i 

2.  For  the  best  Brood  Mare,  for  agricultural  purposes,     .     i 

3.  For  the  best  Filly,  foaled  after  1st  January  1861,        .       ; 

These  premiums  are  granted  for  two  years,  £30  being  cc 
tributed  by  the  Society,  and  £10  by  the  District. 

In  1863 
Nos.  1,  2,  and  3  are  in  competition  for  the  first  year. 

rules  of  competition. 

1.  The  Members  of  the  Society  in  the  District  are  appointed  a  Commit* 
of  Superintendence.  They  shall  be  convened  in  the  manner  and  for  the  J» 
poses  prescribed  by  Nos.  1  and  2  of  the  Regulations  for  Cattle  Competition 

2.  The  Competition  for  Stallions,  and  that  for  Mares  and  Fillies  mtj 
held  at  different  periods,  but  both  must  take  place  within  the  districts  n***1 

3.  If  fewer  than  three  animals  be  exhibited  in  any  class,  half  the  Preniii 
only  can  be  awarded.     The  Regulations  for  Cattle  Shows,  regarding  iatfr 
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to-entiy  of  stock — its  exclusion,  if  of  inferior  character— false  entries — 
«to  expenses — and  the  manner  in  which  the  Reports  are  to  be  certified  and 
tonitted  to  the  Society — are  severally  applicable  to  the  Premiums  for  Horses. 
Usee  must  be  produced  that  the  Prize  Stallions  have  had  produce.  Mares 
Bt  litre  foals  at  their  feet,  or  be  entered  as  being  in  foal ;  in  the  latter  case 
flmt  ot  the  Premium  will  be  deferred  till  certificate  of  birth. 


ENTIRE  COLTS. 

The  County  of  Caithness. 
The  County  of  Kincardine. 

Tie  District  of  the  Perth,  Fife,  Kinross,  and  Clackman- 
nan Association. 
Jhe  Stewartry  of  Kircudbright, 
lie  District  of  Machars  in  Wigtownshire. 

Conveners  of  Committees. 

First  District — Alexander  Henderson  of  Stemster. 
Second  District — Sir  Thomas  Gladstone,  Bart. 
Third  District — Lord  Kinnaird,  K.T. 
Fourth  District — James  Mackie  of  Bargaly,  M.P. 
Fifth  District — R.  Vans  Agnew  of  Barnbarroch. 

PREMIUMS. 

'op  the  best  Entire  Colt,  for  agricultural  purposes,  foaled  after 
1st  January  1861,    .....         £6 

Tor  the  best  Entire  Colt,  for  agricultural  purposes,  foaled 
after  1st  January  1862,  .  £4 

Four  lots  in  each  Class  will  warrant  the  award  of  full,  and  two  lots 
of  half,  premiums.  The  other  regulations  for  Horses  are  gene- 
rally applicable.     These  premiums  are  granted  for  two  years. 

In  1863 

Nos.  1  and  2  are  in  competition  for  the  last  year. 
Nos,  3,  4,  and  5,  for  the  first  year. 


J 
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Section  3.  SHEEP. 

The  Premiums  for  Sheep  are  granted  for  three  alternate  years, 
the  same  conditions  as  those  for  Cattle.     See  Note  p.  28. 

A  Silver  Medal,  as  in  the  case  of  Cattle,  is  allowed  for  the  intei 
mediate  years. 

1.   LEICESTER  BREED. 

1.  The  County  of  Haddington. 

Convener  of  Committee. 
James  W.  Hunter  of  Thurston. 

1.  For  the  best  Tup,  belonging  to  a  Proprietor  or  Factor—! 

Silver  Medal. 

2.  For  the  best  Tup  of  any  age,      .  . 

3.  For  the  best  two  Shearling  Tups, 

4.  For  the  best  Pen  of  five  Ewes,  not  less  than  two  Shear, 

5.  For  the  best  Pen  of  five  Gimmers  or  Shearling  Ewes, 
The  Money  Premiums  are  restricted  to  Tenants  and  Proprietoi 

farming  the  whole  of  their  own  lands. 

In  1863 

No.  1.  Competes  for  local  Premiums. 

2.   CHEVIOT  BREED. 

1.  The  Districts  of  Mull  and  Morven. 

2.  The  Districts  of  Gairloch  and  Lochbroom. 

3.  The  District  of  Nithsdale. 

4.  The  District  of  Annandale. 

5.  The  Districts  of  Eskdale  and  Liddesdale. 

6.  The  Islands  of  Islay,  Jura,  and  Colonsay. 

7.  The  District  of  West  Teviotdale. 

8.  The  County  of  Peebles. 

Conveners  of  Committees. 

First  District — Farquhar  Campbell  of  Aros. 

Second  District — Sir  Kenneth  S.  Mackenzie  of  Gairloch,  Bart 

Third  District — Wm.  Maxwell  of  Carruchan. 
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Fourth  District — John  J.  Hope  Johnstone  of  Annandale,  M.P. 

Fifth  District — James  Connell  of  Conheath. 
\-   Sixth  District — Richard  D.  Campbell  of  Jura. 
?v8bve»th  District — Allan  Eliott  Lockhart  of  Borthwickbrae. 
1    Eighth  District — Sir  Graham  G.  Montgomery,  Bart. 


d 


For  the  best  Tup,  belonging  to  a  Proprietor  or  Factor — The 

Silver  Medal. 
For  the  best  Tup  of  any  age,      .  .  .        £5 

For  the  best  two  Shearling  Tups,  .  •  .         £5 

For  the  best  Pen  of  five  Ewes,  not  less  than  two  Shear,        £5 
For  the  best  Pen  of  five  Gimmers  or  Shearling  Ewes,  .         £4 

The  Money  Premiums  are  restricted  to  Tenants  and  Proprietors 

noing  the  whole  of  their  own  lands. 

In  1863 
Nos.  1,  2,  3,  4,  and  5  are  in  competition  for  the  last  year. 


Nos.  6,  7,  and  8  compete  for  local  Premiums. 

3.   BLACK-FACED  BREED. 
DISTRICTS. 

1.  The  Island  of Arran. 

2.  The  Upper  Ward  of  Lanarkshire. 

3.  The  District  of  Argyll. 

4.  The  District  of  Lochaber. 

\       5.  The  Districts  of  Badenoch  and  Rothiemurchus. 

Conveners  of  Committees. 

.    First  District — James  Paterson,  Whitehouse. 

Second  District — John  Ord  Mackenzie  of  Dolphinton. 

Third  District — William  Campbell  of  Ormsary. 

Fourth  District — Donald  Cameron  of  Lochiel. 
■    Fipth  District — Cluny  Macpherson. 

1.  For  the  best  Tup,  belonging  to  a  Proprietor  or  Factor — The 

Silver  Medal. 
2*.  For  the  best  Tup  of  any  age,  .  .         £5 

3,  For  the  best  two  Shearling  Tups,  .        £5 

4.  For  the  beet  Pen  of  five  Ewes,  not  less  than  two  Shear,        £5 
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5.  For  the  best  Pen  of  five  Gimmers  or  Shearling  Ewes, 

The  Money  Premiums  are  restricted  to  Tenants  and  Propi 
farming  the  whole  of  their  own  lands. 

In  1863 
No.  1  is  in  competition  for  the  last  year. 
Nos.  2  and  3  for  the  second  year. 
No.  4  for  the  first  year. 


No.  5  competes  for  local  Premiums 

RULES  OF  COMPETITION. 

1.  The  Members  of  this  Society  in  the  several  Districts  are  appointee 
mittees  as  under  Nos.  1  and  2  of  the  Regulations  for  Cattle  Competitioi 
they  shall  be  convened  by  their  respective  Conveners  in  the  manner  s 
the  purposes  specified  in  these  regulations. 

2.  The  Competition  shall  take  place  between  the  1st  of  April  and  the 
November,  and  the  time  and  place  must  be  publicly  intimated  by  eacl 
vener  within  his  District. 

3.  Tups  shall  have  served  the  usual  number  of  Ewes  for  at  least 
weeks  during  the  previous  season.  All  prize  Tups  must  serve  with: 
District.  The  Competitions  are  open  to  Tups  not  belonging  to  the  D 
provided  they  are  left  for  service.  Ewes  must  have  reared  Lambs  dnri 
season.     Ewes  and  Gimmers  must  be  taken  from  regular  breeding  hirsel 

4.  The  Premiums  shall  not  be  divided.  No  money  premiums  d 
adjudged  unless  there  are  three  lots  exhibited,  and  only  one-half  if  th 
not  six  lots.  Each  Competitor  may  show  two  lots.  For  the  Medal  ft 
authorise  an  award.  The  other  Regulations  for  Cattle  Competition 
regard  to  the  date  of  Entry — the  amount  of  Entry-Money — the  plac 
Stock — the  exclusion  of  Animals  which  have  gained  premiums  at  pr 
Shows — the  right  of  a  Tenant,  under  certain  circumstances,  to  compete  i 
Medal — reporting  false  entries — the  Regulation  as  to  expenses— an 
manner  in  which  the  Reports  must  be  certified  and  transmitted, — are 
cable  to  the  Premiums  for  Sheep. 

5.  Blank  reports  will  be  furnished  to  the  Conveners  of  Districts.  ' 
must  be  accurately  filled  up  in  all  details,  signed  by  the  Convener,  and ' 
mitted  to  the  Secretary  by  the  1st  of  November. 

4.   SHEARING  SHEEP. 

The  Silver  Medal  will  be  given  to  the  best  Sheep-sheare 
each  of  the  Districts  in  which  the  Premiums  for  Sheep  ar 
operation. 

CONDITIONS. 

1.  Money  Premiums  must  be  awarded  by  the  District  at  each  Compet 
to  the  amount  of  not  less  than  £2. 

2.  The  District  Convener  will  ^x  the  time  and  place  of  Competition, 
make  all  necessary  arrangements. 
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The  Medal  shall  not  be  awarded  unless  there  are  three  competitors,  and 
L  always  accompany  the  highest  Money  Premium.     If  two  or  more  lots 

to  be  equally  well  executed,  preference  should  be  given  to  that  executed 

the  shortest  time. 
The  Conveners  shall  report  the  particulars  of  the  Competition  and  the 

of  the  Judges  to  the  Society,  along  with  the  Report  of  the  Sheep  Pre- 
>  in  the  District. 


Section  4.  SWINE. 

DISTRICTS. 

1.  The  District  of  Moffat 

2.  The  District  of  Alford. 

Conveners  of  Committees. 

First  District — J.  J.  Hope  Johnstone,  of  Annandale,  M.P. 
Second  District — R.  Farquharson  of  Haughton. 

or  the  best  Boar  belonging  to  a  Proprietor  or  Factor — The 

Silver  Medal, 
or  the  best  Boar,  .  .  .  £4 

or  the  second  best,  .....  £2 
or  the  best  Breeding  Sow,        .  .  .  £3 

'or  the  second  best,  .....  £1 
be  Money  Premiums  are  restricted  to  Tenants  and  Proprietors 
ung  the  whole  of  their  own  lands. 

he  above  Premiums  are  given  to  each  District  for  three  con- 
itive  years. 

In  1863 

No.  1  is  in  competition  for  the  third  year. 
No.  2  for  the  first  year. 

he  Regulations  for  Cattle  Competitions  are  generally  to  be  held  as  appli- 

e  to  the  Premiums  for  Swine ;  and  the  Convener  and  Committee  of  the 

iety's  Members  in  the  District  are  accordingly  referred  to  them. 

W  lots  in  each  Class  will  warrant  the  award  of  full,  and  two  lots  of  half 

nuums.     There  must  be  at  least  two  Competitors  for  the  Medal. 

frank  Reports  will  be  furnished  to  the  Conveners  of  Districts.     These  must 

accurately  filled  up  in  all  details,  signed  by  the  Convener,  and  transmitted 

to  Secretary  by  the  1st  of  November  1863. 


XXXVi  DAIRY  PRODUCE.  i 


CLASS  III. 

DAIRY  PRODUCE. 

DISTRICTS. 

1.  The  County  of  Wigtown. 

2.  The  County  of  Ayr. 

3.  The  District  ofNiihsdale. 

4.  The  County  of  Lanark. 

Conveners  of  Committees. 

First  District — David  Guthrie,  Stranraer. 
Second  District — Sir  James  Fergusson,  Bart.,  M.P. 
Third  District — William  Maxwell  of  Carruchan. 
Fourth  District — John  P.  Alston  of  Muirburn. 

1.  BUTTER. 

1.  For  the  best  sample  of  Cured  Butter  (not  less  than  14  lb 

belonging  to  a  Proprietor  or  Factor — The  Silver  Medal. 

2.  For  the  best  sample  of  Cured  Butter  (not  less  than  14  lbs.)    . 

3.  For  the  second  best,    ....  . 

2.  CHEESE. 

4.  For  the  best  couple  of  Sweet- Milk  Cheeses  belonging  to 

Proprietor  or  Factor — The  Silver  Medal. 

5.  For  the  best  couple  of  Sweet-Milk  Cheeses, 

6.  For  the  second  best,   ..... 

The  Money  Premiums  are  restricted  to  Tenants  and  I 
prietors  farming  the  whole  of  their  own  lands. 

The  above  Premiums  are  given  to  each  District  for  three  c 
secutive  years. 

In  1863 

Nos.  1,  2,  and  3,  are  in  competition  for  the  last  year. 
No.  4  for  the  first  year. 
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CONDITIONS. 


J.  The  Members  of  the  Society,  resident  within  the  Districts,  are  appointed 
fanmittees  of  Superintendence,  for  the  purposes  expressed  in  the  Regulations 
r  Cattle  Competitions.  Each  Committee  shall  fix  such  general  regulations 
they  may  consider  proper — and,  in  particular,  the  time  and  place  of  com- 
3u'an. 

?.  Eight  lots  in  any  one  Class  will  warrant  an  award  of  full,  and  four  lots 
half  Premiums.  There  must  be  at  least  two  Competitors  for  the  Medal. 
I.  Competitors  must  certify  that  the  Butter  and  Cheese  exhibited  by  them 
average  specimens  of  the  produce  of  their  Dairies  in  1863;  and  that  the 
ntity  produced  during  the  season  has  not  been  less  than  1  cwt.  of  Butter, 
f  cwt.  of  Cheese. 

.  In  the  event  of  two  or  more  competing  lots  being  deemed  equal  in  quality, 
Premium  shall  be  awarded  to  the  Competitor  who  has  made  the  larger 
itity. 

.  The  successful  Competitors,  before  receiving  the  Premiums,  are  required 
■ansmit  to  the  Secretary  a  detailed  Report  of  the  whole  process  followed 
hem  in  the  manufacture  of  their  Butter  or  Cheese. 

Reports  of  the  award  of  the  Premiums  to  be  lodged  with  the  Secretary  on 
jfore  the  1st  November  1863. 
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CLASS  IV. 

CROPS  AND  CULTURE. 

I.— SEEDS. 

The  Society,  with  a  view  of  aiding  local  Associations,  gi? 
the  Silver  Medal  to  the  grower  of  the  best  Seeds  for  which  '. 
miums  in  money  shall  have  been  awarded  in  the  following  < 
tricts  :— 

1.  County  of  Fife  :  Convener,  Alex.  Bethune  of  Blebo. 

1.  Any  variety  of  Wheat. 

2.  Any  variety  of  Barley. 

3.  Any  variety  of  Oats. 

4.  Perennial  Rye  Grass. 

2.  County  of  Wigtown  :  Convener,  Viscount  Dalrymple. 

,1.  Any  variety  of  Wheat. 

2.  Any  variety  of  Barley. 

3.  Any  variety  of  Oats. 

4.  Perennial  Rye  Grass. 

3.  County  of  Ayr  :  Convener,  Sir  James  Fergusson,  Bart.,  M.P. 

1.  Any  variety  of  Wheat. 

2.  Any  variety  of  Barley. 

3.  Any  variety  of  Oats. 

4.  Perennial  Rye  Grass. 

4.  County  of  Forfar  :  Convener,  Sir  John  Ogilvy,  Bart.,  MJP. 

1.  Any  variety  of  Wheat. 

2.  Any  variety  of  Barley. 

3.  Any  variety  of  Oats. 

4.  Perennial  Rye  Grass. 
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County  of  Stirling:   Convener,  John  Stirling  of  Kippen- 
davie. 

1.  Any  variety  of  Wheat. 

2.  Any  variety  of  Barley. 

3.  Any  variety  of  Oats. 

4.  Any  variety  of  Beans. 

5.  Tares. 

District  of   Wester  Ross:    Convener,  Keith  W.   Stewart 
Mackenzie  of  Seaforth. 

1.  Any  variety  of  Wheat. 

2.  Any  variety  of  Barley. 

3.  Any  variety  of  Oats. 

4.  Perennial  Rye  Grass. 

District  of  The  Black  Isle  :    Convener,  Sir  J.  J.  R.  Mac- 
kenzie, Bart. 

1.  Any  variety  of  Barley. 

2.  Any  variety  of  Oats. 

CONDITIONS. 

1.  In  each  District  the  Convener  shall  Hx  the  time  and  place  of  Competi- 
b,  appoint  the  Judges,  and  make  all  other  necessary  arrangements,  in  con- 
trence  with  the  other  Members  of  the  Society,  and  the  local  Association  of 
*  District.  Conveners  will  be  furnished  with  blank  Schedules  for  reporting 
'  awards. 

&.  The  quantity  shown  in  Competition  by  each  Grower  must  not  be  less 
ih  three  quarters  of  each  variety  of  Grain,  or  two  quarters  of  Beans  or 
hum  Seeds.  To  authorise  the  award  of  the  Medal,  there  must  at  least  be  two 
i&petitors.  The  first  Premium  awarded  by  the  District  shall  not  be  less  than 
fat  each  kind  of  grain  for  which  a  Medal  is  claimed. 

3.  The  Judges  shall  be  guided  in  their  awards — 1st,  By  the  purity  of  the 
&d ;  2d,  By  its  freeness  from  extraneous  seeds ;  and,  3d,  Where  there  is  an 
lality  in  these  respects,  by  the  weight. 

4.  Successful  Competitors  must  immediately  transmit,  free  of  expense,  two 
*rts  of  each  kind  of  seed,  addressed  to  the  Secretary  at  the  Society's 
Useum,  George  IV.  Bridge,  Edinburgh. 

6.  The  Returns  must  show,  as  accurately  as  possible,  the  produce  per  ini- 
tial acre,  also  the  altitude,  exposure,  and  nature  of  the  soil  on  which  the 
*ps  were  raised,  together  with  the  dates  of  sowing  and  reaping,  and  the 
&gfct  per  bushel.  The  varieties  for  which  Premiums  have  been  given  must 
sained.  Reports  of  the  several  Competitions  must  be  lodged  by  the  1st  of 
Member. 
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6  The  medals  will  be  continued  in  each  District  for  ^ve  consecutive  ; 
Applications  from  other  Districts  must  be  lodged  with  the  Secretary  of! 
Society  by  1st  November  next. 

2.  PLOUGHING  COMPETITIONS. 
The  Silver  Medal  will  be  given  to  the  winner  of  the  first! 
mium  at  Ploughing  Competitions,  where  there  are  fifteen  Hodj 
and  Premiums  to  the  amount  of  Three  Sovereigns,  provid 
Report  in  the  following  terms  is  made  to  the  Secretary,  wifl 
one  month  of  the  Competition,  by  a  Member  of  the  Society,  i 
the  undernoted  conditions  have  been  observed  : — 

FORM  OF  REPORT. 

I  of  Member  of  the 

and  Agricultural  Society,   hereby  certify,  that  I  attended 
Ploughing  Match  of  the  Association  at 

in  the  County  of  on  the  when 

ploughs  competed  ;  of  land  was  assigned  to  each, 

hours  were  allowed  for  the  execution  of  the  w< 
The  sum  of  £  was  awarded  in  the  following  prop* 

tions,  viz  : — 

[Here  enumerate  the  names  and  designations  of  successful  Co* 
petitors] 

conditions. 

1.  All  Matches  must  be  at  the  instance  of  a  local  Society  or  Plough 
Association,  and  no  Match  at  the  instance  of  an  individual,  or  confined  to ' 
tenants  of  one  estate,  will  be  recognised. 

2.  The  title  of  such  Society  or  Association,  together  with  the  name 
address  of  its  Secretary,  must  be  registered  with  the  Secretary  of  the  HigM* 
and  Agricultural  Society,  No.  6  Albyn  Place,  Edinburgh. 

3.  Not  more  than  one  Match,  in  the  same  season,  can  take  place,  with 
the  bounds  of  the  same  Society  or  Association. 

4.  All  Reports  must  be  lodged  within  one  month  of  the  date  of  the  MiA 
and  certified  by  a  Member  of  the  Society  who  was  present  at  it. 

5.  A  Member  can  only  report  one  Match,  and  a  Ploughman  can  only  o4 
one  Medal,  in  the  same  season. 

6.  To  warrant  the  Medal,  there  must  have  been  fifteen  Ploughs  in  Ooop 
tition,  and  Three  Pounds  awarded  in  Premiums. 

7.  Ploughmen  shall  not  be  allowed  any  assistance,  and  their  work  mi 
be  set  up  nor  touched  by  others ;  on  land  of  average  tenacity  the  plosgtt 
should  be  at  the  rate  of  an  imperial  acre  in  ten  hours,  and  attention  «b«*2f 
given  to  the  sufficiency  of  the  work  below,  as  well  as  to  its  neatness  abort  W 
surface. 
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3.   REAPING  MACHINES. 

he  Silver  Medal  will  be  given  to  the  Servant  found  most 
ert  at  a  trial  of  Reaping  Machines,  when  not  fewer  than  four 
e  in  operation,  and  Premiums  to  the  amount  of  Two  Sove- 
ps  were  awarded.  Reports  must  be  lodged  with  the  Secretary 
i  Member  who  has  inspected  the  work,  not  later  than  the  1st 
fovember. 

MEDALS  IN  AID  OP  PREMIUMS  GIVEN  BY  LOCAL  SOCIETIES. 

he  Society  being  anxious  to  co-operate  with  local  Associations, 
.  give  a  limited  number  of  Silver  Medals  annually,  in  addition 
be  Money  Premiums  awarded  in  the  district : — 

ITOCK. — To  Local  Societies  not  on  the  list  of  District  Compe- 
titions, awarding  Premiums  for  Stock  to  the  amount  of  £10, 
and  reporting  their  Shows  to  the  Secretary — The  Silver 
Medal  for  the  best  Male  and  for  the  best  Female  animal  of 
any  Pure  Breed. 

Applied  for  by  the  Forbes  and  Ford yce  Association — Convener, 

Sir  John  Stuart  Forbes  of  Pitsligo,  Bart. 
Western  District  of  Mid- Lothian  Association — Convener,  Peter 

M'Lagan  of  Pumpherston. 
Penicuik  Society — Convener,  the  Right  Hon  Sir  George  Cleric, 

Bart 
Buchan  Society — Convener,  George  Baird  of  Strichen. 
Wester  Ross  Club — Convener,  Keith  W.  Stewart  Mackenzie  of 

Seaforth. 
Spey,  Avon,  and  Fiddochside  Association — Convener,  Sir  George 

Macpherson  Grant,  Bart. 
Kilmarnock  Society — Convener,  Colonel  Ferrier  Hamilton. 
Avondale  Society — Convener,  J.  P.  Alston  of  Muirburn. 
Dalbeattie    Society — Convener,    Wellwood    H.    Maxwell    of 

Munches. 
Black  Isle  Society — Convener,  Sir  J.  J.  R.  Mackenzie,  Bart. 
Fettercairn  Club-^Convener,  Lieutenant- Colonel  Maclnroy  of 

the  Burn. 
Manchline  Society — Convener,  C.  V.  H.  Campbell  of  Nether- 
place. 
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2.  Wool. — For  the  best  sample  of  the  following  wools: — 

Laid  Cheviot,  washed. 
Laid  Cross,  washed. 
Laid  Blackfaced,  unwashed. 
Hog,  White  Cheviot. 
White  Long. 

The  Silver  Medal  for  each  variety. 

Applied  for  by  the  Inverness  Farmers'  Club,  and  subject  < 
conditions — Convener,  Henry  W.  White  of  Monar. 

3.  For  the  best  managed  Farm — The  Silver  Medal. 

Applied  for  by  the  Nairnshire  Society — Convener,  Wm.  I 

ander  Stables,  Cawdor  Castle. 
Inverness  Society — Convener,  Arthur  Forbes  of  Cullodea 
Kincardineshire  Club — Convener,  Sir  John  S.  Forbes,  Bar! 
Mauchline  Society — Convener,  C.  V.  H.  Campbell  of  Ne 

place. 

4.  For  the  best  managed  Dairy — The  Silver  Medal. 

Applied  for  by  the    Mauchline    Society — Convener,   Co 
Ferrier  Hamilton. 


5.  For  the  best  managed  Green  Crop — The  Silver  Medal. 

Applied  for  by  the  Bute   Society — Convener,  James  I 

Barone  Park 
Inverness  Society — Convener,  Arthur  Forbes  of  Culloden. 
Leochel-Cushnie  Society — Convener,  A.  Forbes  Gordon  of  R 
Clackmannan  Society — Convener,  James  Johnstone  of  Ah 
Fettercairn  Club — Convener,  Lieut.-Colonel  Maclnroy  o: 

Burn. 
Mauchline  Society — Convener,  C.  V.  H.  Campbell  of  N< 

place. 
Kincardineshire  Club — Convener,  Sir  John  S.  Forbes,  Bai 


6.  For  the  best  managed  Hay  Crop — The  Silver  Medal. 

Applied  for  by  the  Clackmannanshire  Society — Convener,  J 
Johnstone  of  Alva. 
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7.  Fop  the  best  kept  Fences — The  Silver  Medal. 
No  application. 

,  To  the  Labourer  most  expert  and  efficient  in  opening  and 
filling  Drains,  and  otherwise  executing  the  works  necessary 
in  thorough  Draining — The  Silver  Medal. 

No  Application. 

To  the  most  expert  Hedge-cutter — The  Silver  Medal. 
No  Application. 

The  Medals  to  be  issued  will  be  limited  to  ten  in  each  class, 

except  No.  1. 
The  Money  Premiums  given  in  the  District  must  be  £2  in  each 

case,  and  in  No.  1,  £10. 
Reports  of  the  several  Competitions,  and  applications  for  Medals 

in  1864,  must  be  lodged  by  1st  November  next. 
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CLASS  V. 

COTTAGES  AND  GARDENS. 

The  following  Premiums  are  offered  for  competition  in  t 
Parishes  after  mentioned.  The  Medals  and  one-half  of  the  Pi 
miums  are  given  by  the  Society,  and  the  other  half  is  contribui 
by  the  respective  Parishes. 

COTTAGES. 

1.  For  the  best  kept  Cottage  in  each  Parish — One  Pound  F 

Shillings;  and  where  there  are  four  Competitors—] 
Silver  Medal. 

2.  For  the  second  best — One  Pound. 

3.  For  the  third  best— Fifteen  Shillings. 

GARDENS. 

1.  For  the  best  kept  Cottage  Garden  in  each  Parish— ( 

Pound  Five  Shillings  ;  and  where  there  are  four  Comp 
tors — The  Silver  Medal. 

2.  For  the  second  best — One  Pound. 

3.  For  the  third  best — Fifteen  Shillings. 

Aberdeenshire. 

Leochel-Cushnie — Convener,  Arthur  Forbes  Gordon  of  Rayne. 
Strichen — Convener,  George  Baird  of  Strichen. 

Fifeshire. 

Newbuegh  and  Abdie — Convener,  Dr  Lyell,  Newburgh.         a 

Stewartry  of  Kirkcudbright. 

Ueb — Convener,  Wellwood  H.  Maxwell  of  Munches. 

Lanarkshire. 

Lamington — Convener,  Alexander  Baillie  Cochrane  of  Lamington,  M 
Lesmahagow — Convener,  W.  E.  Hope  Vere  of  Blackwood. 
Covington — Convener,  Sir  Wyndham  Carmichael  Anstruther,  Bart- 
Douglas — Convener,  Thomas  Rennie  Scott,  Castle  Mains. 
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Perthshire. 
abtins — Convener,  William  Macdonald  Macdonald  of  St  Martins. 

Roxburghshire. 
uu — Convener,  Sir  William  Scott  of  Ancrum,  Bart.,  M.P. 

Wigtownshire. 

olm — Convener,  David  Guthrie,  Stranraer. 

lLT — Convener,  Sir  Andrew  Agnew  of  Lochnaw,  Bart.,  M.P. 

Patrick — Convener,  Sir  Edward  Hunter  Blair,  Bart. 

iuce — Convener,  Sir  John  C.  Dalrymple  Hay  of  Park  Place,  Bart. 

CONDITIONS. 

Competitions  may  take  place  in  the  different  Parishes  for  Cottages  and 
is,  or  for  either  separately. 

The  occupier 8  of  Gentlemen's  Lodges  and  Gardeners'  Houses,  as  well 
ltlemen's  Servants  occupying  Cottages  in  the  Policies,  or  on  land  in 
tural  possession  of  their  masters,  are  excluded.  The  inspection  must 
pleted  by  the  1st  of  October.  In  making  the  inspection,  the  Conveners 
ie  the  assistance  of  any  competent  judge. 

The  annual  value  of  each  Cottage,  with  the  ground  occupied  in  the 
by  a  Competitor,  shall  not  exceed  £5  sterling.     A  Competitor  who  has 
a  Premium  in  a  previous  year  cannot  compete  again  for  the  same  or  a 
Premium. 

[f  the  Cottage  is  occupied  by  the  proprietor,  the  roof  must  be  in  good 
;  if  the  roof  is  of  thatch,  it  must  be  in  good  repair,  though  in  the  occu- 
of  a  tenant.  The  interior  and  the  external  conveniences  must  be  clean 
rderly — the  windows  must  be  free  of  broken  glass,  clean,  and  affording 
sans  of  ventilation.  Dunghills,  and  all  other  nuisances,  must  be  removed 
the  front  and  gables.  In  awarding  the  Cottage  Premiums,  preference 
e  given  to  Competitors  who,  in  addition  to  the  above  requisites,  have  dis- 
1  the  greatest  taste  in  ornamenting  the  exterior  of  their  houses,  and  the 
d  in  front  and  at  the  gables. 

In  estimating  the  claims  for  the  Garden  Premiums,  the  Judges  should 
in  view — the  sufficiency  and  neatness  of  the  fences  ;  the  cleanness  of  the 
d,  and  neatness  of  the  walks  ;  the  quality  of  the  crops ;  the  general  pro- 
reness  of  the  garden  ;  and  the  choice  of  crops. 

Reports,  stating  the  number  of  Competitors,  the  names  of  successful 
a,  and  the  nature  of  the  exertions  which  have  been  made  by  them,  must 
msmitted  by  the  Conveners  to  the  Secretary  on  or  before  1st  of  November 

rishes  desirous  of  these  Premiums  must  lodge  applications  with  the  Secre- 
on  or  before  the  1st  November  next. 
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MEDALS  FOR  COTTAGES  OR  GARDENS. 

The  Society  will  issue  annually  twelve  Medals  to  local  Asso- 
ciations or  individuals,  who  at  their  own  expense  establish  Pre- 
miums for  Cottages  or  Gardens. 

The  Medals  will  be  issued  upon  a  Report  by  a  Member  of  the  Society, 
in  the  terms  required  by  the  preceding  conditions,  describing  the  merits 
of  the  Cottages  or  Gardens.  The  Reports  to  be  lodged  with  the  Secre- 
tary on  or  before  the  15th  October  1863. 

Applied  for  by 

The  Lanark  Horticultural  Society. 

The  Eastern  District  of  Stirling. 

The  Proprietors  of  Lundin. 

The  Parishes  of  Forglen  and  Alvah. 

The  Mauchline  Horticultural  Society. 

The  Newburgh  Gardening  Society. 

The  Conan  and  Maryburgh  Gardening  Society. 

The  United  East  Lothian  Society. 

The  Logiealmond  and  Glenalmond  Horticultural  Society. 

Arthur  Forbes  Gordon  of  Rayne. 

Archdeacon  Bisset  of  Lessendrum. 

IMPROVING  EXISTING  COTTAGES. 

To  the  Proprietor  in  Scotland  who  shall  report  the  Improvement 
of  the  greatest  number  of  Cottages  in  the  years  1860, 1861, 9m 
1862— The  Gold  Medal. 

BUILDING  NEW  COTTAGES. 

To  the  Proprietor  in  Scotland  who  shall  report  the  Erection  c 
the  greatest  number  of  approved  Cottages  during  the  years  18&* 
1860, 1861,  and  1862— The  Gold  Medal. 

CONDITIONS. 

1.  Claims  for  tbe  above  Premiums  mast  be  lodged  with  the  Secretary  on  J 
before  the  1st  of  October  next,  to  allow  an  inspection  to  be  made  of  the  &* 
ferent  Cottages.     The  inspection  will  be  conducted  by  a  Committee  of  £' 
Society's  Members,  and  Reports  must  be  transmitted  to  the  Secretary  on. 
before  the  1st  November. 

2.  The  annual  value  of  the  Cottage  or  Cottages  separately,  with  the  gsrf4 
ground,  must  not  exceed  £5. 

3.  In  estimating  the  claims  of  Competitors,  the  following  points  will  be  ^ 


COTTAGES  AND  GARDENS.  xlvti 

T : — the  external  appearance  of  the  Cottages  ;  their  internal  accommo- 
;  the  arrangements  of  the  outhouses  ;  the  means  of  drainage  and  ven- 

;  and  the  expense  of  the  building  or  of  the  alteration,  compared  with 
ability  and  accommodation.  When  the  Cottages  of  one  Competitor  are 
r  in  style  and  comfort  to  those  of  another,  though  not  so  numerous,  the 
»rs  will  give  them  the  preference,  provided  they  amount  at  least  to 
and  have  been  erected  at  a  moderate  expense. 

Arties  competing  will  forward  to  the  Society  Plans,  Specifications,  and 
ites,  of  which,  and  of  all  information  sent  therewith,  copies  may  be  taken 
)lication,  if  the  Society  shall  see  fit,  and  the  originals  returned  to  the 

within  six  months,  if  desired. 

ACCOMMODATION  FOR  FARM-SERVANTS. 

the  Proprietor  in  Scotland  who  shall  have  Erected  on  his 
)  the  most  approved  Farm-buildings  in  reference  to  the  proper 
imodation  of  Farm-servants — The  Gold  Medal. 

>orts,  Plans,  and  Specifications  to  be  lodged  by  the  1st  November 


AGRICULTURAL    MEETING 

AND 

GENERAL  SHOW  OF  STOCK  AND  IMPLEMENTS,  ^« 

AT 

KELSO, 

On  the  3d,  4th,  5th,  and  6th  op  August  1863. 


HIS  GRACE  THE  DUKE  OF  ARGYLL,  K.T., 
President  of  the  Society. 

HIS  GRACE  THE  DUKE  OF  ROXBURGHE,  K.T., 
Chairman  of  the  Local  Committee. 


The  District  connected  with  the  Show  comprises  the  Countie^^^es 
of  Berwick,  Roxburgh,  Selkirk,  and  Peebles. 

GENERAL  ARRANGEMENTS. 

STOCK 
To  be  entered  with  the  Secretary  on  or  before  Friday,  19th  Juz — me. 
Received  in  the  Yard  on  Monday  3d  August,  and  betweeE^M  5 

and  6  A.M.  on  Tuesday,  4th  August. 
Judged  at  7  A.M.  on  Tuesday,  4th  August. 
Exhibited  Tuesday,  Wednesday,  and  Thursday,  4th,  5th,  and       4$th 

August. 

IMPLEMENTS 

To  be  entered  with  the  Secretary  on  or  before  Friday,  19th  Jia»e. 
Received  in   the  Yard  on  Saturday  and  Monday,  1st  and     3d 

August. 
Exhibited   Tuesday,  Wednesday,   and  Thursday,  4th,  5th,  and 

6th  August. 

TERMINATION  OF  SHOW. 

Thursday,  6th  August,  at  5  p.m.  Stock  and  Implements  may 
remain  in  the  Yard  till  Friday  afternoon. 

The  Competition  is  open  to  Exhibitors  from  all  parts  of  the 
United  Kingdom. 

Members  of  the  Society  are  exempted  from  entry-money  of  2J 
per  cent,  on  premiums  for  Stock.  They  are  admitted  to  the  Show- 
Yard  at  half-price  during  the  judging  of  Stock.  At  other  period* 
they  have  free  access. 
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PREMIUMS. 

CLASS  L-CATTLE. 

SHORT-HORN. 
CTION 

L  Best  Bull  calved  before  1st  Jan.  1861,  Twenty  Sovereigns. 

Second  best, Ten  Sovereigns. 

Third  best, The  Bronze  Medal. 

Breeder  of  Best  Bull, The  Silver  Medal. 

2  Best  Bull  calved  after  1st  Jan.  1861, .  Twenty  Sovereigns. 

Second  best, Ten  Sovereigns. 

Third  best, The  Bronze  Medal. 

3  Best  Bull  calved  after  1st  Jan.  1862,  Ten  Sovereigns. 

Second  best, Five  Sovereigns, 

Third  best, The  Bronze  Medal. 

4  Best  Cow  of  any  age, Fifteen  Sovereigns. 

Second  best,        Eight  Sovereigns. 

Third  best, The  Bronze  Medal. 

5  Best  Heifer  calved  after  1st  Jan.  1861,  Ten  Sovereigns. 

Second  best, Five  Sovereigns. 

Third  best, The  Bronze  Medal. 

6  Best  Heifer  calved  after  1st.  Jan.  1862,  Eight  Sovereigns. 

Second  best, Four  Sovereigns. 

Third  best,      . The  Bronze  Medal. 

POLLED  (ABERDEEN  OR  ANGUS). 

7  Best  Bull  calved  before  1st  Jan.  1861,  Twenty  Sovereigns. 

Second  best, Ten  Sovereigns. 

Third  best, The  Bronze  Medal. 

Breeder  of  Best  Bull, The  Silver  Medal. 

8  Best  Bull  calved  after  1st  Jan.  1861,  Twenty  Sovereigns. 

Second  best, Ten  Sovereigns. 

Third  best, The  Bronze  Medal. 

9  Best  Bull  calved  after  1st  Jan.  1862,  Ten  Sovereigns. 

Second  best, Five  Sovereigns. 

Third  best, The  Bronze  Medal. 

0  Best  Cow  of  any  age, Fifteen  Sovereigns. 

Second  best, Eight  Sovereigns. 

Third  best, The  Bronze  Medal. 

1  Best  Heifer  calved  after  1st  Jan.  1861,  Ten  Sovereigns. 
Second  best,   ..........  Five  Sovereigns. 

Third  best, The  Bronze  Medal. 

2  Best  Heifer  calved  after  1st  Jan.  1862,  Eight  Sovereigns. 

Second  best, Four  Sovereigns. 

Third  best, The  Bronze  Medal. 
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polled  (galloway). 
Section 

13  Best  Bull  calved  before  1st  Jan.  1861,  Twenty  Sovereigns.  « 

Second  best, Ten  Sovereigns. 

Third  best, The  Bronze  Medal J 

Breeder  of  Best  Bull, The  Silver  Medal. 

14  Best  Bull  calved  after  1st  Jan.  1861,  .  Twenty  Sovereign&^s 

Second  best, Ten  Sovereigns. 

Third  best, The  Bronze  MedaL*^, 

15  Best  Bull  calved  after  1st  Jan.  1862,  Ten  Sovereigns. 

Second  best, Five  Sovereigns. 

Third  best, The  Bronze  MedaT^^g 

16  Best  Cow  of  any  age, Fifteen  Sovereign    ^cn 

Second  best, Eight  Sovereigns «.. 

Third  best, .  The  Bronze  Med«==» 

17  Best  Heifer  calved  after  1st  Jan.  1861,  Ten  Sovereigns. 

Second  best, Five  Sovereigns. 

Third  best, The  Bronze  Medfc-  al. 

18  Best  Heifer  calved  after  1st  Jan.  1862,  Eight  Sovereigns^^ 

Second  best, Four  Sovereigns. 

Third  best, The  \Bronze  Med^^-al. 

AYRSHIRE. 

19  Best  Bull  calved  before  1st  Jan.  1861,  Twenty  Sovereigns' 

Second  best, Ten  Sovereigns. 

Third  best, The  Bronze  Me<^W. 

Breeder  of  Best  Bull, The  Silver  Meda^^L 

20  Best  Bull  calved  after  1st  Jan.  1861,  Twenty  Soverei^=P*. 

Second  best, Ten  Sovereigns. 

Third  best, The  Bronze  Me<^3al- 

21  Best  Cow  in  Milk  of  any  age,     .     .     .  Ten  Sovereigns. 

Second  best, Five  Sovereigns—— 

Third  best, The  Bronze  Me<^3»1 

22  Best  Cow  in  Calf  of  any  age,      .     .     .  Ten  Sovereigns. 

Second  best, Five  Sovereigns 

Third  best, The  Bronze  Me^S^ 

23  Best  Heifer  calved  after  1st  Jan.  1861,  Ten  Sovereigns. 

Second  best, Five  Sovereigns—-— 

Third  best, .  The  Bronze  Mecs^*1 

24  Best  Heifer  calved  after  1st  Jan.  1862,  Eight  Sovereign^^* 

Second  best, Four  Sovereignis^^- 

Third  best, The  Bronae  Me^^d*- 
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HIGHLAND. 

lull  calved  before  1st  Jan.  1860,  Twenty  Sovereigns. 

1  best, Ten  Sovereigns. 

best The  Bronze  Medal. 

>r  of  Best  Bull, The  Silver  Medal. 

hill  calved  after  1st  Jan.  1860,  Twenty  Sovereigns. 

I  best, Ten  Sovereigns. 

best, The  Bronze  Medal. 

low  of  any  age, Ten  Sovereigns. 

1  best, Five  Sovereigns. 

best, The  Bronze  Medal. 

leifer  calved  after  1st  Jan.  1860,  Ten  Sovereigns. 

I  best, .  Five  Sovereigns. 

best The  Bronze  Medal. 

[eifer  calved  after  1st  Jan.  1861,  Eight  Sovereigns. 

i  best, Four  Sovereigns. 

best, The  Bronze  Medal. 

FAT   STOCK. 

)x  of  any  Pure  or  Cross  breed 

lived  after  1st  Jan.  1860,      .     .  Medium  Gold  Medal. 

d  best, The  Silver  Medal. 

best, The  Bronze  Medal. 

Ditto,  after  1st  Jan.  1861,     .     .  Medium  Gold  Medal. 

d  best, The  Silver  Medal. 

best, The  Bronze  Medal. 

Ditto,  after  1st  Jan.  1862,     .     .  Medium  Gold  Medal. 

d  best, The  Silver  Medal. 

best, The  Bronze  Medal. 

Highland   Ox   calved  after  1st 

an.  1859, Medium  Gold  Medal. 

d  best, The  Silver  Medal. 

best, The  Bronze  Medal. 

Ditto,  after  1st  Jan.  1860,    .     .  Medium  Gold  Medal. 

d  best, The  Silver  Medal. 

best, The  Bronze  Medal. 

Cross  Heifer  calved   after  1st 

an.  1861,  .     .     .     .     .     .     .     .  Medium  Gold  Medal. 

d  best, The  Silver  Medal. 

best, .  The  Bronze  Medal. 

Ditto,  after  1st  Jan.  1862,     .     .  Medium  Gold  Medal. 

d  best, The  Silver  Medal. 

best, The  Bronze  MedaJL 
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CLASS  II -HORSES 

for  agricultural  purposes. 
Section 

1  Best  Stallion  foaled  before  1st  Jan. 

1860, Thirty  Sovereigns. 

Second  best, Fifteen  Sovereigns. 

Third  best, The  Bronze  Medal. 

Breeder  of  best  Stallion, The  Silver  Medal. 

2  Best  Entire  Colt  foaled  after  1st  Jan. 

1860, Twenty  Sovereigns. 

Second  best, Ten  Sovereigns. 

Third  best, The  Bronze  Medal 

3  Best  Entire  Colt  foaled  after  1st  Jan. 

1861, Fifteen  Sovereign* 

Second  best, Eight  Sovereigns. 

Third  best, The  Bronze  Medal 

4  Best  Entire  Colt  foaled  after  1st  Jan. 

1862, Ten  Sovereigns. 

Second  best, Five  Sovereigns. 

Third  best, f     .  The  Bronze  Medal 

5  Best  Mare  (with  Foal  at  foot)  foaled 

before  1st  Jan.  1860,      ....  Twenty  Sovereigns. 

Second  best,  .     .     .     ...     .     .     .  Ten  Sovereigns. 

Third  best The  Bronze  Medal. 

6  Best  Mare  (in  foal)  foaled  before  1st  . 

Jan.  1860, Fifteen  Sovereigns. 

Second  best, Eight  Sovereigns. 

Third  best, The  Bronze  Medal. 

7  Best  Filly  foaled  after  1st  Jan.  1860,  Ten  Sovereigns. 

Second  best, Five  Sovereigns. 

Third  best, The  Bronze  Medftl. 

8  Best  Filly  foaled  after  1st  Jan.  1861,  Eight  Sovereigns. 

Second  best, Four  Sovereigns. 

Third  best, The  Bronze  MedJ. 

9  Best  Filly  foaled  after  1st  Jan.  1862,  Six  Sovereigns. 

Second  best, Three  Sovereign*; 

Third  best, The  Bronze  ."* 

EXTRA. 

10  Best  thorough-bred  Horse  to  serve  in  the  District, 
Fifty  Sovereigns. 
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CLASS  in. -SHEEP. 

LEICESTER. 

Tap  not  more  then  four  shear,    .  Ten  Sovereigns, 

id  best, Five  Sovereigns. 

best, The  Bronze  Medal. 

Dinmont  or  Shearling  Tup,    .     .  Ten  Sovereigns, 

id  best, Five  Sovereigns. 

best,      .........  The  Bronze  Medal. 

five  Ewes  not  above  four  shear,  Eight  Sovereigns, 

id  best, Four  Sovereigns. 

best, The  Bronze  Medal. 

five  Shearling  Ewes  or  Gimmers,  Eight  Sovereigns. 

d  best, Four  Sovereigns. 

.  best, The  Bronze  Medal. 

CJIEVIOT. 

Tup  not  more  than  four  shear,   .  Ten  Sovereigns, 

id  best, Five  Sovereigns. 

best, The  Bronze  Medal. 

Dinmont  or  Shearling  Tup,    .     .  Ten  Sovereigns. 

id  best, Five  Sovereigns. 

best, The  Bronze  Medal. 

five  Ewes  not  above  four  shear,  Eight  Sovereigns. 

d  best, Four  Sovereigns. 

best, The  Bronze  Medal. 

ive  Shearling  Ewes  or  Gimmers,  Eight  Sovereigns, 

d  best, Four  Sovereigns. 

best, The  Bronze  Medal. 

BLAGEFACBD. 

Tup  not  more  than  four  shear,    .  Ten  Sovereigns. 

id  best, Five  Sovereigns. 

best, The  Bronze  Medal. 

Dinmont  or  Shearling  Tup,    .     .  Ten  Sovereigns. 

id  best, Five  Sovereigns. 

.  best, The  Bronze  Medal. 

five  Ewes  not  above  four  shear,  Eight  Sovereigns. 

td  best, Four  Sovereigns. 

[  best, The  Bronze  Medal. 

d 
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Section 

12  Best  five  Shearling  Ewes  or  Gimmers,  Eight  Sovereigni 

Second  best, Four  Sovereigns 

Third  best, The  Bronze  Med 

SOUTHDOWN. 

13  Best  Tup  not  more  than  four  shear,    .  Ten  Sovereigns. 

Second  best, Five  Sovereigns. 

Third  best, The  Bronze  Med 

14  Best  Dinmont  or  Shearling  Tup,    .     .  Ten  Sovereigns. 

Second  best, Five  Sovereigns 

Third  best, ,     .  The  Bronze  Mec 

15  Best  five  Ewes  not  above  four  shear,  Eight  Sovereign 

Second  best, Four  Sovereigns 

Third  best, The  Bronze  Me* 

16  Best  five  Shearling  Ewes  or  Gimmers,  Eight  Sovereign 

Second  best, Four  Sovereign 

Third  best, The  Bronze  M« 

LONG-WOOLLED  OTHER  THAN  LEICESTER. 

17  Best  Tup  not  more  than  four  shear,  .  Ten  Sovereigns. 

Second  best, Five  Sovereigns. 

Third  best, The  Bronze  Med 

18  Best  five  Gimmers  or  Ewes  not  more 

than  four  shear, Eight  Sovereigns 

Second Four  Sovereigns. 

Third, .  The  Bronze  Med 

SHORT- WOOLLED  OTHER  THAN  SOUTHDOWN. 

19  Best  Tup  not  more  than  four  shear,  .  Ten  Sovereigns. 

Second  best, Five  Sovereigns 

Third  best The  Bronze  Mec 

20  Best  five  Gimmers  or  Ewes  not  more 

than  four  shear, Eight  Sovereign 

Second  best, Four  Sovereigns 

Third  best, The  Bronze  Me< 

EXTRA. 

21  Best  five  Shearling  "Wethers  of  any 

Cross, Medium  Gold  Mc 

Second  best, The  Silver  Meda 

Third  best, The  Bronze  Mec 
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CLASS  IV.-SWINE. 

CTION 

L   Best  Boar,  large  Breed, Eight  Sovereigns. 

Second  best, Four  Sovereigns. 

Third  best, The  Bronze  Medal. 

i   Best  Boar,  small  breed, Eight  Sovereigns. 

Second  best, Four  Sovereigns. 

Third  best, The  Bronze  Medal. 

i  Best  Sow,  large  breed, Six  Sovereigns. 

Second  best, Three  Sovereigns. 

Third  best, The  Bronze  Medal. 

I  Best  Sow,  small  breed, Six  Sovereigns. 

Second  best, Three  Sovereigns. 

Third  best, The  Bronze  Medal. 

>  Best  Pen  of  three  Pigs,  not  exceeding 

8  months  old,  large  breed,     .     .     .  Four  Sovereigns. 

Second  best, Two  Sovereigns. 

Third  best, The  Bronze  Medal. 

8  Best  Pen  of  three  Pigs,  not  exceeding 

8  months  old,  small  breed,    .     .     .  Four  Sovereigns. 

Second  best, Two  Sovereigns. 

Third  best, The  Bronze  Medal. 

EXTRA  STOCK. 

Stock  not  included  in  the  Sections  for  Competition  may  be  ex- 
bited  as  Extra,  and  will  receive  Honorary  Premiums  when 
>ecially  commended. 

CLASS  V -POULTRY. 

Coloured  Dorking, 
^ion 
Sest  Cock  and  2  Hens,  ......     The  Silver  Medal, 

Second  best, The  Bronze  Medal. 

ZBest  Cockerel  and  2  Pullets,    ....     The  Silver  Medal. 

Second  best, The  Bronze  Medal. 

White  Dorking. 

3Best  Cock  and  2  Hens, The  Silver  Medal. 

Second  best, The  Bronze  Medal. 

3est  Cockerel  and  2  Pullets,    ....     The  Silver  Medal. 

Second  best, The  Bronze  Medal. 

Coloured  Cochin-Chtna. 

lest  Cock  and  2  Hens, The  Silver  Medal. 

Second  best, The  Bronze  Medal. 

Best  Cockerel  and  2  Pullets,   ....     The  Silver  Medal. 

Second  best, .     The  Bronze  Medal. 

d2 


lvi  GENERAL  SHOW  AT  KELSO,  1863. 

Section 

White  Cochin-Chin  a. 

7  Best  Cock  and  2  Hens, The  Silver  Medal. 

Second  best, The  Bronze  Medal. 

8  Best  Cockerel  and  2  Pullets,  ....  The  Silver  Medal. 
Second  best, The  Bronze  Medal. 

Bramahpootra. 

9  Best  Cock  and  2  Hens, The  Silver  Medal 

Second  best, The  Bronze  Medal. 

10  Best  Cockerel  and  2  Pullets,    ....     The  Silver  Medal. 
Second  best, The  Bronze  Medal. 

JMai^ay. 

11  Best  Cock  and  2  Hens, The  Silver  Medal. 

Second  best, The  Bronze  MedaL 

12  Best  Cockerel  and  2  Pullets,  ....  The  Silver  MedaL 
Second  best, The  Bronze  Medal. 

Spanish. 

13  Best  Cock  and  2  Hens,  ......  The  Silver  Medal. 

Second  best,      ....,..,.  The  Bronze  MedaL 

14  Best  Cockerel  and  2  Pullets,    .     ,     .     .  The  Silver  MedaL 
Second  best, The  Bronze  Medal. 

Golden  Hamburg. 

15  Best  Cock  and  2  Hens,   ,.,...  The  Silver  Medal. 
Second  best, The  Bronze  MedaL 

16  Best  Cockerel  and  2  Pullets,   .     ,     ,     .  The  Silver  Medal. 
Second  best, The  Bronze  MedaL 

Silver  Hamburg. 

17  Best  Cock  and  2  Hens, The  Silver  Medal. 

Second  best, The  Bronze  MedaL 

18  Best  Cockerel  and  2  Pullets,     .     .     .  The  Silver  Medal. 
Second  best, The  Bronze  MedaL 

Polish. 

19  Best  Cock  and  2  Hens, The  Silver  MedaL 

Second  best, The  Bronze  Med*1 

20  Best  Cockerel  and  2  Pullets,      ...  The  Silver  Medal 
Second  best, The  Bronze  MaW* 
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Game. 

t  Cock  and  2  Hens, The  Silver  Medal. 

and  best, The  Bronze  Medal. 

t  Cockerel  and  2  Pullets,      ...  The  Silver  Medal, 

md  best, The  Bronze  Medal. 

Ant  other  Breed. 

t  Cock  and  2  Hens, The  Silver  Medal. 

>nd  best, The  Bronze  Medal. 

b  Cockerel  and  2  Pullets,      .     .     .  The  Silver  Medal. 

>nd  best, The  Bronze  Medal. 

Bantams. 

j  Cock  and  2  Hens, The  Silver  Medal. 

>nd  best, The  Bronze  Medal. 

i  Cockerel  and  2  Pullets,      ...  The  Silver  Medal. 

>nd  best, The  Bronze  Medal. 

Capons — Of  any  Breed. 

;  3  Capons,    . The  Silver  Medal,    v 

nd  best, The  Bronze  Medal. 

Ducks — White  Aylesbury. 
Drake  and  2  Ducks,      ....     The  Silver  Medal, 
nd  best,   .........     The  Bronze  Medal. 

Ducks — Rouen. 
Drake  and  2  Ducks,      ....     The  Silver  Medal, 
nd  best, The  Bronze  Medal. 

Ducks. — Any  other  Breed. 
Drake  and  2  Ducks,      ....    The  Silver  Medal, 
ud  best,  ^ The  Bronze  Medal. 

Turkeys — Black  Norfolk. 

Cock  and  2  Hens, The  Silver  Medal. 

ud  best, The  Bronze  Medal. 

Turkeys — Any  other  Breed. 

Cock  and  2  Hens, The  Silver  Medal. 

id  best, The  Bronze  Medal. 

Geese. 

Gander  and  2  Geese,      .     .     .     .     The  Silver  Medal, 
id  best, The  Bronze  Medal 
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CLASS  VI -IMPLEMENTS. 

Note. — Premiums  for  Implements  and  Machinery  have  been 
withdrawn,  and  trials  during  the  currency  of  a  Show  are  to  be 
discontinued,  in  terms  of  a  report  approved  of  hy  a  General 
Meeting  of  the  Society  on  21st  January  1863.  (Reference  is 
made  to  General  Regulations  35,  36,  and  37,  for  the  terms  on 
which  Implements  may  now  be  exhibited,  and  the  conditions 
under  which  they  will  be  tried  and  rewarded. 


REGULATIONS. 


GENERAL    CONDITIONS. 


1.  Members  of  the  Society  are  admitted  to  the  Show- Yard  without  payment 
on  exhibiting  a  "Member's  Ticket"  except  during  the  inspection  by  the  Judges, 
when  5s.  will  be  charged.  Tickets  will  be  sent  to  all  Members  residing  in  the 
District  connected  with  the  Show — the  counties  of  Berwick,  Roxburgh,  Selkirk, 
and  Peebles.  Members  residing  in  other  localities  must  apply  for  Tickets  at 
the  Secretary's  Office,  6  Albyn  Place,  Edinburgh,  not  later  than  the  25fA  of 
July. 

2.  Stock  must  be  the  property,  and  in  the  possession,  of  the  Exhibitor  front 
the  date  of  the  Certificate  of  Entry,  and  the  exact  age  must  be  stated  in  the 
Certificate. 

3.  Evidence  may  be  required  that  Stallions  and  Bulls  have  had  produce. 

4.  All  Cows  must  have  had  Calves  previous  to  the  Show,  and  when  exhibited, 
they  must  either  be  in  milk  or  in  calf;  if  in  milk,  birth  must  have  been  within 
9  months  previous  to  the  Show  ;  if  in  calf,  birth  must  be  certified  within  i 
months  after  the  Show. 

5.  Heifers  in  Section  5  (two-year-old  Short- horn  Heifers),  must  be  in  «tf 
when  exhibited,  and  birth  must  be  certified  within  9  months  after  the  Show, 

6.  Mares  in  Section  5  must  have  produced  foals  after  1st  January  1863, 
and  foals  must  be  at  foot,  except  when  death  can  be  proved.  Mares  in  Section o 
must  be  in  foal,  and  awards  will  be  suspended  till  birth  is  certified. 

7.  The  prize  thoroughbred  Horse  in  Section  10  shall  be  bound  to  ser* 
mares  within  the  district,  subject  to  the  regulations  of  the  local  Committee. 
The  number  of  mares  not  to  exceed  eighty,  and  five  pounds  to  be  paid  for  each* 

8.  Ewes  and  Gimmers  must  be  taken  from  regular  breeding  flocks,  U» 
Ewes  must  have  reared  Lambs  in  1863. 

9.  An  animal  which  has  gained  a  first  premium  at  a  General  Show  of  the 
Society  cannot  again  compete  in  the  same  class,  but  the  Medium  Gold  MedM 
will  be  awarded  to  any  animal  exhibited  as  extra  Stock,  which  has  preffonev 
obtained  the  Society's  first  Premium  as  an  aged  Stallion,  Bull,  or  Cow. 

10.  No  animal  shall  bear  on  its  rug,  harness,  pail,  or  other  fitting*,  WJ 
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litial,  crest,  or  other  mark  of  ownership,  nor  be  distinguished  otherwise  than 
»y  the  number  indicating  its  place  in  the  Catalogue. 

11.  Except  for  extra  Stock,  Commendations  will  only  be  given  for  one  lot 
n  each  Section— the  fourth  in  merit. 

12.  The  violation  by  an  Exhibitor  of  any  one  of  the  Regulations  will  in- 
volve the  forfeiture  of  all  Premiums  awarded  to  him. 

13.  Should  it  be  proved  to  the  satisfaction  of  the  Directors  that  an  animal 
bag  been  entered  under  a  false  name,  pedigree,  or  description,  for  the  purpose 
of  misleading  the  Directors  or  Judges  as  to  its  qualification  or  properties,  the 
we  shall  be  reported  to  the  first  General  Meeting,  in  order  that  the  Exhibitor 
shall  be  disqualified  from  again  competing  at  the  Society's  Shows,  and  his  name, 
if  be  be  a  Member,  struck  from  the  roll. 

14.  When  an  animal  has  previously  been  disqualified  by  the  decision  of  any 
Agricultural  Association  in  Great  Britain  or  Ireland,  such  disqualification  shall 
ittach,  if  the  Exhibitor,  being  aware  of  the  disqualification,  fail  to  state  it  and 
the  grounds  thereof,  in  his  entry,  to  enable  the  Directors  to  judge  of  its  validity. 

15.  Protests  against  the  awards  of  the  judges  must  be  lodged  with  the 
Secretary  not  later  than  Ten  a.m.  on  Wednesday,  5th  August,  and  parties  must 
M  in  attendance  at  the  Committee-room,  in  the  Show-Yard,  at  Eleven,  when 
protests  will  be  disposed  of. 

16.  The  Society  will  not  be  liable  for  any  loss  or  damage  which  Stock, 
implements,  or  other  articles  may  sustain  at  the  Show,  or  in  consequence  of 
tving  been  sent  to  it. 

17.  The  decisions  of  the  Judges,  as  confirmed  by  the  Directors,  are  final, 
ad  no  appeal  is  competent. 

18.  The  Premiums  awarded  will  be  paid  after  the  1st  November  1863. 

.     CERTIFICATES   OP    ENTRY    FOR    STOCK. 

19.  Every  Lot  must  be  intimated  by  a  Certificate  of  Entry  lodged  not  later 
an  the  19th  of  June.  Printed  forms  will  be  issued  on  application  to  the 
acretary,  or  to  Robert  Curry,  Esq.,  Kelso,  the  local  secretary. 

20.  The  Secretary  will  attend  at  Kelso  on  the  18th  and  19th  of  June,  to 
ose  the  entries. 

21.  Admission-orders  to*  the  Yard  for  Stock  and  Servants  will  be  forwarded 
>  post  previous  to  the  Show. 

ENTRY- MONEY  FOR  STOCK. 

22.  Exhibitors,  not  Members  of  the  Society,  shall  pay  as  Entry- Money  for 
ch  lot  of  Stock  2£  per  cent,  on  the  highest  Premium  for  which  the  Entry 
made.  Members  may  show  three  lots  of  Stock  in  each  Section  free,  but  must 
y  the  same  percentage  on  the  Premium  for  each  additional  lot.  The  Entry- 
oney  for  Poultry  is  2s.  6d.  on  each  lot,  and  Members  may  show  two  lots  free 

each  Section. 

STALL  RENT. 

23.  Covered  accommodation  will  be  provided  for  the  whole  of  the  Stock,  and 
e  following  rates-  shall  be  paid  by  all  Exhibitors  at  the  time  of  making  their 
ntries : — 
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8.  d. 

Stallions,  3  year  old,  and  2  year  old  Entire  Colts 10  0 

All  other  Horses  and  Cattle  2  years  old  and  upwards....  7  6 

Yearling  Colts,  Fillies,  Bulls,  and  Heifers 5  0 

Sheep  and  Swine,  per  pen 5  0 

Poultry,  per  coop 2  6 

ADMISSION  OF  STOCK. 

24.  The  Yard  will  be  open  for  Stock  on  Monday  3d  August,  and  between 
Five  and  Six  o'clock  on  the  morning  of  the  4th.  No  Stock  will  be  admitted 
after  that  hour. 

25.  No  Exhibitor  shall  be  permitted  to  remove  Cattle,  Sheep,  or  Swine  from  j 
the  Yard  till  Five  p.m.  on  Thursday  6th  August,  except  on  certificate  by  the  j 
Veterinary  Surgeon  employed  by  the  Directors.            §  1 

26.  Horses  may  be  withdrawn  at  Six  each  evening  on  a  deposit  of  £2  for 
each  animal,  which  shall  be  forfeited  if  the  animal  is  not  brought  back  at  Six  j 
o'clock  the  following  morning.  Orders  for  withdrawal  must  be  applied  for,  and  j 
deposits  lodged  at  the  Secretary's  Office  in  the  Show  Yard,  between  the  hoon  j 
of  4  and  6  p.m.  j 

27.  Servants  in  charge  of  Stock  must  bring  their  own  buckets  or  pails.   A  , 
first  bedding  for  Horses,  Cattle,  and  Swine,  will  be  provided,  by  the  Society,  j 
but  all  other  fodder  and  food  for  Stock  will  be  supplied,  at  fixed  prices  here- 
after to  be  published,  by  a  Contractor  employed  by  the  Society.  \ 

PLACING  AMD  JUDGING  STOCK. 

28.  A  Special  committee  will  superintend  the  placing  of  Stock.  Exhibitors 
may  see  their  Stock  properly  placed,  but  they  must  immediately  thereafter  retire; 
and  on  no  pretext  shall  any  other  parties  be  permitted  to  enter  the  Yard  until 
it  is  opened  to  the  public. 

29.  One  servant  will  be  admitted  with  each  lot.  Bulls  must  be  secured 
by  a  ring  or  screw  in  the  nose,  with  a  chain  or  rope  attached.  Stock  shall  be 
distinguished  by  numbers,  and  the  owner's  name  must  not  be  mentioned  till  the 
Premiums  are  decided. 

30.  The  Judges  will  commence  their  inspection  M  Seven  o'clock  on  Tuesday, 
4th  August.  They  shall  decide  without  inquiry  as  to  the  names  of  parties  or 
places,  and  with  reference  merely  to  the  numbers  which  distinguish  the  animal*. 
In  no  case  shall  a  Premium  be  awarded  unless  the  Judges  deem  the  animals  to 
have  sufficient  merit,  more  especially  if  there  is  only  one  lot  in  the  Section ; 
and  it  shall  be  in  their  power  to  suggest  the  removal  of  any  lot  which  appears 
to  them  unworthy  of  being  placed  in  the  Yard. 

31.  A  Member  of  Committee  will  attend  each  Section  of  the  Judges*  ft 
will  be  his  duty  to  see  that  no  obstruction  is  offered  to  them ;  that  the  spatf 
reserved  for  them  is  not  encroached  on ;  to  communicate  to  the  Secretary  say 
question  that  may  arise  for  the  consideration  of  the  Committee ;  to  complete 
their  reports ;  and  to  ticket  the  prize  animals. 

32.  It  shall  not  be  competent  for  any  Exhibitor,  nor  for  his  Factor  or  Law* 
Steward,  to  act  as  a  Judge  or  Attending  Member  in  any  class  in  which  he » 
competing ;  and  no  Exhibitor  shall  remain  in  charge  of  any  lot,  whether  he- 
longing  to  himself  or  another,  while  the  Judges  are  in  the  Yard. 
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ADMISSION  OF  PUBLIC. 

33.  The  public  will  be  admitted  to  the  Stock  Yard  on  Tuesday  at  7.30,  im- 
mediately after  the  Judges  have  been  conducted  to  their  several  stations,  and 
>efore  the  inspection  commences.  Holders  of  Members'  tickets,  and  Exhibitors 
>f  Stock,  shall  pay  5s.  for  admission  to  the  judging ;  all  others  shall  pay  10s. 
rbe  space  reserved  for  the  judges  will  be  enclosed  by  ropes,  and  no  encroachment 
rill  he  permitted. 

34.  After  2  p.m.  on  Tuesday,  Holders  of  Members'  Tickets  will  be  admitted 
aee.  The  charges  to  others  will  be,  on  Tuesday  after  2  p.m.,  2s.  6d. ;  on 
Wednesday,  from  8  a.m.  till  1  p.m.,  2s.  6d. ;  and  after  1  a  Shilling  ;  on  Thurs- 
lay  from  8  a.m.  till  5  p.m.,  a  Shilling.  The  Implement  Yard  will  be  open  on 
Tuesday  forenoon  while  the  Stock  is  boing  judged.  Holders  of  Members' 
Tickets  free ;  others  at  2s.  6d. 

ENTRY  OF  IMPLEMENTS. 

35.  All  articles  must  be  entered  with  the  Secretary  on  or  before  19th  June, 
and  Exhibitors  shall  intimate  whether  they  wish  their  goods  placed  under  cover 
or  not,  and  specify  the  space  they  require.  The  price  of  shedding,  per  lineal 
toot  of  frontage,  with  a  depth  of  20  feet,  shall  be  Is.  6d.  to  Members,  and  2s. 
to  Non-members. 

36.  Members  may  show  Implements  free  if  shedding  is  not  required,  and 
Ron-members  will  be  charged  from  2s.  to  10s.,  according  to  space  occupied. 

37.  When  an  Implement  or  Machine  is  supposed  to  embrace  a  new  invention, 
or  radical  improvement,  the  nature  of  either  must  be  specified  in  the«entry,  to 
enable  the  Directors  to  order  an  inspection  with  a  view  to  a  trial.  Such 
trial,  when  recommended  by  the  inspecting  Committee,  will  be  instituted  in  a 
convenient  locality,  and  at  a  season  of  the  year  suitable  for  the  operation  of  the 
implement  or  machine,  which,  when  thoroughly  tested,  will  be  entitled  to  such 
1  Premium  as  the  Directors  may  see  fit  to  award,  on  the  report  of  the  Judges 
employed  by  them. 

PLACING  IMPLEMENTS  IN  THE  YARD. 

38.  The  Yard  will  be  open  for  the  reception  of  Implements  on  Saturday  and 
fonday,  1st  and  3d  August,  and  the  public  will  be  admitted  at  10  a.m.  on  the  4th. 

39.  There  must  be  attached  to  each  Implement,  when  forwarded  to  the  Show, 
label  bearing  the  Exhibitor's  name,  and  that  of  the  Implement. 

40.  The  articles  of  each  Exhibitor  shall  be  all  placed  in  one  stand. 

41.  All  articles  must  remain  in  the  Yard  till  Five  p.m.  on  Thursday  the  6th 
aigust,  and  may  be  kept  there  till  the  afternoon  of  Friday. 

PLACING  AND  JUDGING  POULTRY. 

42.  Poultry  must  be  brought  to  the  Show- Yard  on  Monday  3d  August.  No 
>t  will  be  admitted  without  an  Admission-order.  Coops,  food,  and  attendance 
rill  be  found  by  the  Society. 

43.  No  lot  to  be  removed  from  the  Yard  till  Five  o'clock  on  Thursday  the 
th  August. 

Premium  Lists,  Certificates  of  Entry,  and  Regulations,  may  be 
>htained  by  applying  at  the  Secretary's  Office,  No.  6  Albyn  Place, 
Edinburgh,  or  to  Robert  Curry,  Esq.,  Kelso. 

The  Secretary  will  attend  at  Kelso,  on  Thursday  and  Friday 
1 8th  and  19th  June,  to  close  the  entries. 


AGRICULTURAL  MEETING, 

AND 

GENERAL  SHOW  OF  STOCK  AND  IMPLEMENT2S, 
At  STIRLING,  in  1864. 


CATTLE. 

Premiums  in  Money  will  be  offered  for  the  following  Classes : 

SHORT-HORN. 

Bulls  calved  before  1  st  January 1862 

Bulls  calved  after  1st  January 1862 

Bulls  calved  after  1st  January ....1863 

Cows  of  any  age. 

Heifers  calved  after  1st  January 1862 

Heifers  calved  after  1st  January 1863 

POLLED  (ANGUS  OR  ABERDEEN). 

Bulls  calved  before  1st  January 1862 

Bulls  calved  after  1st  January 1862 

Bulls  calved  after  1st  January 1863 

Cows  of  any  age. 

Heifers  calved  after  1st  January 1862 

Heifers  calved  after  1st  January 1863 

POLLED  (GALLOWAY). 

Bulls  calved  before  1st  January  1862 

Bulls  calved  after  1st  January 1862 

Bulls  salved  after  1st  January 1863 

Cows  of  any  age. 

Heifers  calved  after  1st  January .*. 1862 

Heifers  calved  after  1st  January 1863 
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AYKSHIRE. 

Bulls  calved  before  1st  January 1862 

Bulls  calved  after  1st  January 1862 

Cows  in  Milk  of  any  age. 
Cows  in  Calf  of  any  age. 

Heifers  calved  after  1st  January 1862 

Heifers  calved  after  1st  January 1863 

HIGHLAND. 

Bulls  calved  before  1st  January 1861 

Bulls  calved  after  1st  January 1861 

Cows  of  any  age. 

Heifers  calved  after  1st  January 1861 

Heifers  calved  after  1st  January 1862 

EXTRA  STOCK. 
redah  will  be  offered  for  the  following  Extra  Classes  of  Cattle. 
f  any  pure  or  cross  breed  calved  after  1st  January  1861 
f  any  pure  or  cross  breed  calved  after  1st  January  1862 
f  any  pure  or  cross  breed  calved  after  1st  January  1863 

nd  Oxen  calved  after  1st  January   1860 

nd  Oxen  calved  after  1st  January   1861 

►red  Heifers  calved  after  1st  January 1862 

►red  Heifers  calved  after  1st  January 1863 

HORSES 

For  Agricultural  Purposes. 

Billions  foaled  before  1st  January 1861 

itire  Colts  foaled  after  1st  January 1861 

ttire  Colts  foaled  after  1st  January 1862 

ttire  Colts  foaled  after  1st  January 1863 

ires  with  foal  at  foot,  foaled  before  1st  January  1861 

ares  in  foal,  foaled  before  1st  January 1861 

Hies  foaled  after  1st  January 1861 

Hies  foaled  after  1st  January 1862 

llies  foaled  after  1st  January 1863 

SHEEP. 

LEICESTER. 

Tups  not  more  than  four  shear. 
Dinmont  or  Shearling  Tups. 
Ewes  not  more  than  four  shear. 
Shearling  Ewes  or  Gimmers. 
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CHEVIOT. 


Tups  not  more  than  four  shear. 
Dinmont  or  Shearling  Tups. 
Ewes  not  more  than  four  shear. 
Shearling  Ewes  or  Gimmers. 


BLACKFACED. 


Tups  not  more  than  four  shear. 
Dinmont  or  Shearling  Tups. 
Ewes  not  more  than  four  shear. 
Shearling  Ewes  or  Gimmers. 

SOUTHDOWN. 

Tups  not  more  than  four  shear. 
Dinmont  or  Shearling  Tups. 
Ewes  not  more  that  four  shear. 
Shearling  Ewes  or  Gimmers. 

LONG-WOOLLED  OTHER  THAN  LEICESTER. 

Tups  not  more  than  four  shear. 

Gimmers,  or  Ewes  not  more  than  four  shear. 

SHORT- WOOLLED  OTHER  THAN  SOUTHDOWN. 

Tups  not  more  than  four  shear. 

Gimmers,  or  Ewes  not  more  than  four  shear. 

Note. — Ewes  and  Gimmers  to  be  exhibited  in  pens  offiue. 

SWINE. 

Boars,  large  breed.  1  Sows,  large  breed. 

Boars,  small  breed.  |  Sows,  small  breed. 

Pigs  not  exceeding  8  months  old,  large  breed. 

Figs  not  exceeding  8  months  old,  small  breed. 
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AGRICULTURAL   EDUCATION. 

lie  following  Bye-Laws  have  been  enacted  under  the  authority 
he  Supplementary  Charter  of  1856,  and  in  terms  of  the  Report 
:he  Council  on  Education  thereby  created : — 

.  That  in  terms  of  a  Report  by  the  Council  on  Education,  the 
Dwing  Board  of  Examiners  be  appointed : — 

nee  and  Practice  of  Agriculture — Mechanics  and  Agriculture  of  the 

"arm — Professor  John  Wilson  ;   George  Hope,  Fenton  Barns  ; 

.obert  Russell,  Pilmuir ;  and  John  Wilson,  Edington  Mains. 

%ny — Professor  Balfour. 

mistry — Professor  Thomas  Anderson. 

ural  History — Professor  Allman. 

urinary  Surgery — Professor  Dick. 

\d  Engineering  and  Surveying — John  Miller  of  Lei  then,  C.E.,  and 

ames  Stirling,  C.E. 

k-keeping  and  Accounts — Kenneth  Mackenzie,  Accountant,  and 

'eter  M 'Lagan  of  Puinpherston. 

.  That  it  shall  be  competent  for  said  Board  from  time  to  time 
•eceive  for  examination,  and  to  recommend  for  the  Society's 
ricultural  Diploma,  Candidates  who  shall  have  attained  their 
t  year,  and  who  shall  exhibit  the  vouchers,  and  pass  an  exa- 
tation  on  the  subjects  hereinafter  prescribed. 
I.  That  the  vouchers  to  be  exhibited  shall  be  such  as  to  afford 
isfactory  evidence  to  the  Board  :  1st,  That  the  Candidate  has 
ended  a  farm,  and  been  engaged  in  the  practical  operations 
reof,  for  a  period  of  two  years,  or  for  two  separate  periods  of 
i  less  than  one  year  each.  •  2dly,  That  the  Candidate  has  ab- 
ided, for  another  period  of  two  years,  or  for  separate  periods 
not  less  than  one  year  each,  the  following  Classes  in  some 
ninary  recognised  by  the  Board  as  sufficient: — Agriculture, 
emistry,  Natural  History,  Botany,  Veterinary  Medicine,  and 
rgery. 

±.  That  the  Candidate's  knowledge  of  practical  husbandry,  and 
the  foregoing  branches  of  study,  as  well  as  of  Field  Engineer- 
\  and  Surveying,  Farm  Mechanics  and  Architecture,  and  Book- 
ing, shall  be  established  to  the  satisfaction  of  the  Board  by 
ans  of  a  strict  examination. 
>.  That  upon  a  report  made  by  the  Board  to  the  Council  on 
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Education,  stating  that  a  Candidate  has  exhibited  the  vouchers 
and  passed  the  examination  required,  the  Council  shall  issue,  in 
favour  of  such  Candidate,  a  diploma,  bearing  the  corporate  seal  of 
the  Society,  and  certifying  his  proficiency  in  the  arts  and  sciences 
connected  with  agriculture. 


VETERINARY  COLLEGE. 


This  establishment  is  conducted  by  Professor  Dick,  assisted 
by  Dr  Allen  Dalzell,  Dr  Young,  Mr  Strangeways,  and  Mr 
Worthington.  The  curriculum  embraces  the  Principles  and 
Practice  of  Veterinary  Medicine  and  Surgery,  with  Anatomy, 
Physiology,  and  Demonstrations  ;  Chemistry ;  Materia  Medica 
and  Dietetics  ;  and  the  general  management  of  domesticated 
Animals. 

Students  have  the  advantage  of  assisting  in  an  extensive  prac- 
tice, and  of  performing  the  different  operations  which  most  fre- 
quently occur. 

Attendance  on  Two  Courses  is  required  before  a  Student 
is  taken  upon  trial  for  diploma  ;  the  examinations  are  con- 
ducted by  leading  members  of  the  Medical  Faculty,  and  of  the 
Veterinary  Profession  ;  Graduates  of  the  College  are  eligible 
for  appointment  as  Veterinary  Surgeons  in  Her  Majesty's 
Service. 

The  Session  commences  in  the  beginning  of  November,  and  is 
concluded  before  the  end  of  April  following. 


MUSEUM. 

The  Museum,  George  IV.  Bridge,  is  open  from  eleven  till 
four  o'clock  every  day,  except  Monday.  The  public  are  ad* 
mitted  on  inscribing  their  names  in  the  Visitors  Book.  Per 
sons  desirous  of  preserving  objects  illustrative  of  the  Vegetabb 
products  of  the  country  are  invited  to  transmit  them  to  tat 
Secretary. 
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CHEMICAL  DEPARTMENT. 
The  objects  of  the  Chemical  Department  are  twofold : — 

I.  The  prosecution  of  Researches  in  various  subjects  con- 

nected with  Agricultural  Chemistry,  the  results  of  which 
are  published  at  intervals  in  the  Transactions. 

Dr  Anderson  will  be  glad  at  all  times  to  receive  suggestions 
ttm  Members  of  the  Society  regarding  subjects  they  may  con- 
ider  worthy  of  investigation,  and  which  will  be  laid  before  the 
bemical  Committee. 

II.  The  performance  of  Analyses  of  Manures,  Soils,  Vege- 

table Products,  &c,  for  Members  of  the  Society,  at  re- 
duced fees. 

In  purchasing  manures,  cattle  foods,  &c,  Members  are  recom- 
lended,  in  all  cases,  to  do  so  by  guaranteed  analysis,  and  to 
seertain  that  the  article  delivered  corresponds  with  it.  Partial 
oalyses,  such  as  Mos.  6  and  7  of  the  accompanying  List,  will 
enerally  suffice  to  check  the  correspondence  of  the  stock  with 
ie  guarantee,  and  give  an  approximate,  though  not  a  precise 
rtimate  of  its  value.  When  an  exact  estimate  is  required,  a 
om'plete  analysis  is  necessary. 

Samples  intended  for  analysis  should  be  sent  (carriage  paid) 
ddressed  to  Dr  Anderson,  15  Shuttle  Street,  Glasgow; 
nd  when  of  small  size,  they  are  most  cheaply  and  expeditiously 
Jrwarded  by  post.  They  should  be  distinctly  labelled,  marked 
nth  the  name  and  address  of  the  sender  in  full,  and  accompanied 
y  a  letter,  specifying  the  particular  analysis  required,  according 
o  its  number  in  the  following  List, — and,  if  possible,  the  object  in 
iew,— as,  by  doing  so,  much  trouble  and  delay  will  occasionally 
>e  saved. 

Much  inconvenience  having  been  experienced  by  persons  send- 
ng  Bamples  for  Analysis  which  had  not  been  selected  with  suffi- 
ientcare,  and  were  afterwards  found  not  to  represent  the  average 
omposition  of  the  substance,  it  is  particularly  requested  that  the 
ollowing  instructions  may  be  attended  to  as  closely  as  circum- 
stances will  permit : — 

INSTRUCTIONS  FOR  SELECTING  SAMPLES  FOR  ANALYSIS. 

Manures. — A  large  double  handful  of  the  Manure  should  be 
•ken  from  each  of  at  least  five  or  six  different  bags ;  and  if  any 
^tops  are  found  in  it,  a  due  proportion  of  these  should  also  be 
•ken.  The~whole  being  laid  on  a  large  sheet  of  paper,  should  be 
•refully  mixed  by  rubbing  with  the  hand,  the  lumps  being  broken 


lxviii  CHEMICAL  DEPARTMENT. 

down  and  mixed  as  uniformly  as  possible  with  the  powdery  part. 
If  this  mixture  be  carefully  made,  a  quantity  of  it  not  exceeding 
two  ounces  will  suffice  for  the  analysis.  It  should  be  folded  up  in 
tinfoil,  to  prevent  its  becoming  dry,  and  is  most  cheaply  and  ex- 
peditiously forwarded  by  post.  In  default  of  tinfoil,  the  sample 
may  be  wrapped  in  double  folds  of  strong  writing-paper.  Should 
the  manure  contain  stones,  or  be  very  moist,  or  should  any  diffi- 
culty be  experienced  in  making  a  uniform  mixture,  it  is  desirable 
that  two  or  three  pounds  should  be  sent. 

Soils. — In  selecting  Soils  for  analysis,  five  or  six  spadefuls 
should  be  taken  from  different  parts  of  the  field,  and,  after  being 
spread  out  in  a  thin  layer  for  several  days  to  dry,  should  be  put 
two  or  three  times  through  a  fine  sieve,  so  as  to  insure  uniform 
mixture.  For  a  complete  analysis,  not  less  than  two  pounds 
should  be  sent :  for  a  partial  analysis,  three  or  four  ounces  will 
be  sufficient. 

Waters. — For  the  complete  analysis  of  a  Water,  from  two  to 
three  gallons  are  required ;  for  the  determination  of  the  amount 
of  salts  in  solution,  and  lime  thrown  down  by  boiling,  two  quarts 
will  suffice.  A  well-water  may  be  selected  at  any  time  ;  but  the 
water  of  a  spring  or  running  stream  should  be  taken  in  dry 
weather.  The  jars  or  bottles  in  which  they  are  sent  must  be 
tightly  corked  and  sealed.  In  the  analysis  of  a  mineral  water,  it 
may  sometimes  be  desirable  to  determine  the  amount  of  gases 
held  in  solution ;  in  which  case  certain  precautions  must  be  ob- 
served which  require  the  presence  of  a  chemist  at  the  spring. 

Limestones,  Clays,  Ironstones,  &c. — If  the  bed  of  any  of  these 
substances  of  which  the  analysis  is  required  be  very  uniform  in 
appearance,  a  piece  of  two  or  three  ounces  weight,  taken  from 
any  part  of  it,  will  be  enough  for  analysis;  but  in  all  cases  it  is 
better  to.  send  three  or  four  chips  from  different  parts  of  its  thick- 
ness. Sometimes,  where  the  characters  of  different  parts  of  the 
bed  vary  much,  separate  analyses  of  these  portions  may  be  requi- 
site, in  which  case  two  ounces  of  each  may  be  sent. 

The  following  are  the  rates  at  which  Analyses,  &c.,  are  fur- 
nished to  Members  of  the  Society,  and  it  is  requested  that  the  fee 
be  remitted  along  with  the  sample : — 

1.  Complete  analysis  of  a  Soil,  including  determination  of 

Alkalies  and  Phosphates,  £3. 

2.  A  partial  analysis  of  a  Soil,  such  as  the  determination  of  the 

quantity  of  Organic  Matter,  and  relative  proportion  of 
Clay,  Sand,  and  Carbonate  of  Lime  it  contains,  10s. 

3.  Quantitative  determination  of  any  one  ingredient  of  a  SoA 

7s.  6d. 
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4.  Complete  analysis  of  Saline  Manures  and  other  substances, 

such  as  Gypsum,  Nitrates  of  Soda  and  Potash,  Ammonia- 
cal  Salts,  Guano,  Oilcake,  Bone-dust,  Rape-dust,  Super- 
phosphate of  Lime,  £1. 

5.  Testing  the  above  substances  for  adulterations, — for  each 

sample,  5s. 

This  examination  is  generally  sufficient  to  determine 
whether  or  not  any  of  these  substances  are  grossly  adul- 
terated, but  it  gives  no  idea  of  the  comparative  value  of 
different  Samples,  where  all  are  genuine. 

6.  Determination  of  the  percentage  of  Phosphates  and  Am- 
monia in  a  Guano,  10s. 

7.  Determining  the  quantity  of  Soluable  and  Insoluable  Phos- 

phates in  a  Superphosphate,  10s. 

This  and  the  preceding  determination  generally  suffice 
to  show  whether  the  sample  is  of  fair  quality,  and  corre- 
sponds with  the  analysis  by  which  it  was  sold,  but  not  to 
fix  its  exact  commercial  value. 

8.  Complete  analysis  of  Limestones,  Marls,  Shell-sands,&c.,£l. 

9.  Examining  any  of  the  above  substances  for  the  quantity  of 

Lime,  and  ascertaining  in  the  same  the  presence  of  Mag- 
nesia and  Alumina,  7s.  6d. 

Ascertaining  the  proportion  of  these,  2s.  6d.  additional 
for  each  substance. 
9.  Complete  analysis  of  the  Ashes  of  any  Plant,  £3. 

1.  Complete  analysis  of  a  Water,  £2. 

2.  Determination  of  the  amount  of  Salts  in  Solution,  and  of  the 

Lime  thrown  down  by  boiling  in  any  water,  10s. 
J.  Analysis  of  Tile  or  Fire  Clay,  £1,  10s. 
L.  Complete  analysis  of  Roots,  Grains,  and  other  Vegetable 

Products,  £1. 
>.  Examining  products  of  Vegetation,  or  of  the  Dairy,  such  as 
"  Nutritive  Matters  in  Wheat,  or  other  grain — quantity  of 

Butter  or  Cheese  in  Milk — 5s.  for  each  ingredient. 
5.  Determination  of  the  quantity  of  Nitrogen  in  any  substance, 

7s.  6d. 
7.  Answers  to  letters  asking  advice  on  subjects  within  the 

department  of  the  Chemist,  5s. 
he  charges  for  other  Analyses  not  specified  in  the  list  will  be 
led  by  the  Committee  of  Management,  with  reference  to  the 
•unt  of  work  which  they  involve,  and  a  scale  similar  to  the 
re. 

J*.  HALL  MAXWELL,  Secretary. 

HNBUBGH,  6  ALBYN  PLACE, 

Uth  February  1863. 


LIST   OF   MEMBERS 

OF 

I  HIGHLAND  AND  AGRICULTURAL 
SOCIETY  OF  SCOTLAND, 

1863. 


ALPHABETICALLY  ARRANGED,  AND  DISTINGUISHING 
THE  YEAR  OF  ADMISSION. 


?he  Members  marked  *  have  been  Presidents ;  and  f  Vice-Presidents. 
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